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MAEN F EE..,E original to___IQSW _

September 19, 2007 Opy to____SW/G3/Thomas
: AVG
Mr. Bijan Sharafkhani, P.E. 95&800‘101)0\

Louisiana Department of Environmental Quality -
Office of Environmental Services

P.0. Box 4313

Baton Rouge, LA 70821-4313

Subject: Request for Final Copies
Modification No. 7
[EST Timberlane Landfill
D-003-8646 P-0339 / Al 52277 ¥
Qakdale, Louisiana (PER20060001)

95 2 Wd 6T 43S Um
1d13034 0307

Dear Mr. Sharafkhani: .

Sigma Engineers and Constructor’s (SEC), on behalf of IESI LA Landfill Corporation, is
respectfully submitting six (6) final copies of modification no. 7 as requested.

If you have any questions concerning this submittal please contact Mr. Dale Steib. P.E. at (225)
298-0800 or Mr. Mike Friesen (817) 632-4246.

Very truly yours,

SIGMA ENGINEERS AND CONSTRUCTORS, INC.

DA 4=

Dale L. Steib. P.E.

C: Mike Friesen, IESI Corp.
Marvin Kelch, IESI Timberlane Landfill

Attachments
10305 Airline Highway « Baton Rouge, LA 70816 12056 Justice Avenue * Baton Rouge, LA 70816
Phone (225) 291-9988 « Fax (225) 298-0255 Phone (225) 291-9988 « Fax (225) 291-9907

Web Page: www.grsa-sigma.com
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i Permit Modification No. 7
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IESI Timberlane Landfill

Agency Interest Number - 52277
Facility 1dentification Number - D-003-8646

Permit Number - P-0339

e "
"I certify under penalty of law that | have personally examined and I am familiar with the
information submitted in this permit application modification and that the facility as
described in this permit application meets the requirements of the Solid Waste Rules and

Regulations. I am aware that there are significant penalties for knowingly submitting

false information, including the possibility of fine and imprisonment.”

| DALE L. STEIB, P.E.
| LA. REG. NO. 28229
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Permit Modification Ne.7
January 2007
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®

IESI Timberlane Landfill

Agency Interest Number - 52277

Facility Identification Number - D-003-8646
Permit Number - ’-0339

LAC 33:VIL.521.F.3.a.

3. The following information on plans and specifications is required for Type
I, 1L, and H1 landfilis:

a. approximate dimensions of daily fill and cever; and
Timberlane Landfill will utilize silty clays and sandy clays for daily cover as well as any

other LDEQ approved material. As each day’s disposal arca approaches final grades,

daily cover will be applied so that at the end of the work day, all waste has a minimum of

six (6") inches of soil cover_or is covered by the manufactures recommended thickness

of an LDEQ approved Material, After the landfill has been in operation and the disposal
areas are well defined, a portable synthetic cover such as tarps or plastic sheets may afso
be utilized as a substitute for daily cover. However, if synthetic covers are used under no
conditions shall waste go more than three (3) days without a 6" soil cover being placed.
An interim cover (12 inches) or interim compacted cover (24 inches) composed of similar
soil types as the daily cover will be applied in lifts of six (6") inches compacted thickness
within 48 hours of the last receipt of solid waste in an operating area and on all operating

areas not receiving solid waste for a period longer than 60 days.

The exact width and depth of the daily cover applied will vary according to the amount of
waste received each particular day. However, ideal depth varies between 10 and 15 feet

with a standard disposal area width between 100 and 50 feet.

Permit Modification No.7
June 2007

50a
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IESI Timberlane Landfill

Agency Interest Number - 52277

Facility Identification Number - D-003-8646
Permit Number - P-0339

The installation of daily and interim cover at the facility will help to minimize vector-
brecding and animal attraction, control leachate generation, rcduce fire-hazard potential,
minimize blowing paper and litter, reduce noxious:odors, provide an aesthetic appearance

and allow accessibility regardless of weather.

Alternate forms of daily cover may be used inclading but not fimited to hydro mulching

such as ‘“waste-Cover” and “Posi-Shell”. The specifications, MSDS sheet and

operational plans for these hydro mulching products are piven in Appendix 45. These

materials satisfy_all the requirements specified in accordance with LAC 711.B.2.a as

reflected in the manufacturers published documentation. Another application of hydro

mulch, or another LDEQ approved material or 6" of soil will be applied to areas that

will not receive waste for more than seven days.

The approved alternate daily cover manufacturers’ operation plan_and/or application

procedures will be followed.

Permit Modification No.7
June 2007
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IESI Timberlane Landfill

Agency Interest Number - 52277

Facility Identification Number - D-003-8646
_Permit Number - P-0339

LAC 33:VIL521.F 4.c.
c. a description of the leachate collection and removal

system, which shall include calculations of anticipated leachate volumes, rationale
for particular designs of such systems, and drawings.

RESPONSE:

Timberlane Landfill will implement a Jeachate system which collects and treats leachate
generated at the site. The leachate collection system will utilize a pipe network
strategicaily placed on top of the disposal area's composite liner system. This pipe
network will consist of a series of 6 inch perforated pipes running parallel to each other in
collection trenches with a maximum overland flow distance of 100 feet (See Exhibit 9 for
plans and Exhibits 13 - 16 for details). The collection trenches will be 24-inehes-wide-by

10-inches-deep;shaped in the form of a “V” and filled with gravel and wrapped by a

geotextile fabric in eontaet-with-the-walls-ofthe-treneh-and double lapped across the top.

(See detail on Exhibit 13)

Leachate from the disposal arca will migrate through a 12 inch leachate collection layer
of granular matter having a permeability of 1x10? cm/sec or a geonet drainage layer
overlain by a 12” protective cover material with the minimum permeability of 1x10™
cm/sec located on top of the disposal area's composite liner. From that point, the

collected leachate will travel towards the perimeter of the disposal area, via leachate

collection pipes at a minimum 1% slope to collection sumps.

P —

Permit Modification No.7
January 2007
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IESI Timberlane Landfill
Agency Interest Number - 52277
Facility Identification Number - D-003-8646

Permit Number - P-0339
o s Y O S T U .

LAC 33:VIL521.J.1.a.

J. Facility Closure. Standards governing facility closure are contained in
LAC 33:VIL71LE (Type I and Il landfills), LAC 33:VIL713.E (Type I and II
surface impoundments), LAC 33:VIL715.E (Type I and II landfarms), LAC
33:VIL.717.1 (Type I-A and II-A facilities), LAC 33:VIL.721.D (construction and
demolition debris and woodwaste landfills), LAC 33:VIL723.D (Type III
composting facilities), and LAC 33:VI1.725.D (Type 111 separation facilities)

I The closure plan for all facilities must include the
following:
a. the date of final closure;

RESPONSE:

The acceptance of solid waste at Timberlane Landfill began in August 2003. Based on
estimated waste volumes of 50,000 cubic gate yards a month with an annual increase of

approximately—approximately 53%, the date of final closure for Area I of the facility is

projected to be in the year of 20432021, which translates into +-17 years of life.(See
Appendix 44)

Available air space volumes at the facility were derived from the information found in
Appendix No. 35 and are estimated at approximately 9-06-9.45 million cubic yards in
place. Landfill life calculations were based on the estimated average monthly waste
volume received at the facility of 50,000 cubic gate yards with a 35% growth factor and a

compaction factor of 2.

At least 90 days prior to the closure, sealing or abandonment of any unit at the facility,
written notification will be given to the administrative authority indicating the date of

planned closure, changes requested in the approved closure plan, closure schedule or

estimated cost.

Permit Modification No.7
January 2007

84a
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IESI Timberlane Landfill

Agency Interest Number - 52277

Facility ldentification Number - D-003-8646
Permit Number - P-0339

LAC 33:VIL.521.J.2.a.

2. The closure pian for Type 1 and I landfills and surface
impoundments must include:

a. a description of the final cover and the methods and
procedures used to install the cover;

RESPONSE:

After final machine compacting and grading have occurred and a disposal area is ready
for closure, a final cap will be installed. This final cap will consist of 24 inches of
recompacted clay with a permeability of less than 1x107 cm/secea—40-mi—EMI—and
topped with a minimum of 6 inches of top soil capable of supporting vegetation. This
final cap will be installed in accordance with the Minimum Quality Control/Assurance
Procedures for Clay Bottom and Cap Liner Installation found in Appendix No. 31,
Construction Quality Assurance for Synthetic Bottom and Cap Liner Installation found in
Appendix No. 32, and minimum Construction Quality Assurance Procedures for Top Soil
installation found in Appendix No. 25. Prierto-instaHation-ol—the-40-mi-FMI—and-the

top-soil—the-gas—<collection-system-will-be-installeds_Currently there are no_slopes less

steep than a 4:1 with the current permitted design but if there are any slopes less steep

than 4:1 at closure then a HDPE layer will be included on those slopes. 180 days prior

to_closure IESI will submit_a revised closure plan which will reflect the reguired

changes needed if any.

The 1% slopes at the stormwater diversion berms will incorporate an HDPE liner at

the path of water conveyance, (see exhibit 13, for detail}

Permit Modification No,7
June 2007
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IESI Timberlane Landfill

Agency Interest Number - 52277

Facility Identification Number - D-003-8646
Permit Number - P-0339

LAC 33:VILS21.J.2.c.
¢. an estimate of the maximum inventory of solid waste

ever on-site over the active life of the facility; and

RESPONSE:

Waste will be disposed of on a daily basis, thus no waste will be stored at Timberlane

Landfill. The estimated volume of waste to be disposed of is 9:069.45 million cubic

yards of in place waste. Using a compaction factor of 2.0 results in approximately

18:1218.90 million cubic yards of gate volume.

January 2007

89
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IESI Timberlane Landfill

Agency Interest Number - 52277

Facility Identification Number - D-003-8646
Permit Number - P-0339

LAC 33:VIL521.J.2.d.

d. a schedule for completing all activities necessary for
closure.

RESPONSE;

it is anticipated that Area I of the Timberlane Landfill will have an anticipated life of 13
17 years. Assuming that no additional expansion is approved, closure of the landfill
would begin approximately 43—17 years after the initial operation of the facility.
Construction of the final phase of the gas collection system, synthetic cap and
recompacted clay liner for the landfill should take one calendar year from last receipt of

waste.

The post closure period will be a minimum of 30 years during which time the oxidation
pond will most probably remain in use. Once the oxidation pond is no longer needed, the
pond will be dewatered and clean closed. This closure will take approximately two years
to complete. This date will be approximately 45 years after the landfill first received

waste.

Permit Modification No.7
January 2007
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. APPENDIX 35
ESTIMATED LANDFILL QUANITITIES

TESI TIMBERLANE LANDFILL " SiGmaA ENGINEERS & CONSTRUCTORS, INC.
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Timberlane Total volume

Site volume Table: Unadjusted
.> Cut Fill . Net
cu.yds cu.yds Cu.yds Method

Site: 60610 Timberlane
Stratum: total permited landfill volume entire top pc layer bottom of final

cover .
Q 9445497 9445497 (F) Compoasite

cell 1 under Cut Area at Floor

5.2417 acres = 288,330 sq.ft x 3 ft. = 684,990 cu.ft = 25,370 cu.yds

Final Cover Reduction

Based on Areas of Final cap at Elevation 241.8'

Area = 380,550 sq.ft x 1,8 ft. = 684,990 cu.ft = 25,370 cu.yds

on_Final Cover every Contour at and above Elevation 241.8' is lowered by 1.8 feet.
This reduces the

|
.‘Fina1 Contour Slope above elevation 241.2 from a 25% slope to a 20% Slope.
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. - : APPENDIX 38
HELP MopgL CALCULATIONS

IESI TIMBERLANE LANDFILL S1GMA ENGINEERS & CONSTRUCTORS, INC,
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| TIMBNFML

. WARNING: TEMPERATURE FOR YEAR 1 USED WITH PRECIPITATION FOR YEAR 1974

WARNING: SOLAR RADIATION FOR YEAR 1 USED WITH PRECIPITATION FOR YEAR 1974
0

wEhhRNh Rk kA kb bk kb kR R A A AN A A A N A AR Rk A e R AN R AR A A A A RN AT

**t*#******i****i#*****#*t****t#**#*******************t**tt****i*ﬁ*******ﬁ****
R
E 4

L%
LE

bl HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE i
ke HELP MODEL VERSION 3.01 (14 OCTOBER 1994) %
bl DEVELOPED BY ENVIRONMENTAL LABORATORY ¥
b USAE WATERWAYS EXPERIMENT STATION &
il FOR USEPA RISK REDUCTION ENGINEERING LABORATORY bk

*w -
L2 L2
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HELPMO~1\timb.D4
HELPMO~1§§}imb.g7 FML oa TOP-

HELPMO~1\timb.D13
HELPMO~1\timb.D1l \)S-ch— Same TD.Q fqv\f\e«'?m

HELPMO~1\timbnfml.D10
(dwYDQr'us o

PRECIPITATION DATA FILE: C:
TEMPERATURE DATA FILE: C:
SOLAR RADIATION DATA FILE: C:
EVAPOTRANSPIRATION DATA: C:
SOIL AND DESIGN DATA FILE: C:

C

OUTPUT DATA FILE:

o

HELPMO~1\timbnfml.ouT Jﬁ)
p

.TIME: 19:50 DATE:  2/22/2007
|

h\/a /kf%?r1C&tf|&(? j[)ﬁqd%f?tcc’

Rk bk khhhhhhhd kit hhohhhh ke bbbtk kb k Atk ikt

TITLE: Timberlane Landfill 25% Final Cover Slope (No FML)

AR R AN A TR TR A R A R R A R N A R A R A A AR A A R R A R AR A AR A A AN R A AN AR AR R A AR A AT Ay

NOTE: INITIAL MOISTURE CONTENY OF THE LAYERS AND SNOW WATER WERE
| COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 13
= 6.00  INCHES

0.4300 voL/voL
0.3210 voL/voL
0.2210 voL/voL

INITIAL SOIL WATER CONTENT 0.3837 voL/voL

EFFECTIVE SAT. HYD. COND. (.330000003000E-04 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00

. FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

| THICKNESS
’ POROSITY

FIELD CAPACITY
WILTING POINT

T00nnp

Page 1
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@

- POROSITY

TIMBNFML

LAYER 2

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 16
24 .00  INCHES
0.4270 voL/voL
0.4180 voL/voL
0.3670 voL/voL
0.4270 voL/voL
0.100000001000E-06

THICKNESS

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

(1 T 1 | I T 1}

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 18
1800.00  INCHES

0.6710 voL/voL
0.2920 voL/voL
0.0770 voL/vOL
0.2920 voL/voL

0.100000005000€-02

THICKNESS

POROSITY .

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

LAYER 4

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0
12.00  INCHES
0.4170 voL/voL
0.0450 voL/vOL
0.0180 voL/voL
0.0450 voL/voL
0.989999995000E-02
0.00 PERCENT
0.0 FEET

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH

wnwngn

LAYER 5

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35
0.06  INCHES
0.0000 voL/vOoL
0.0000 voL/voL
0.0000Q voi /vOL
0.0000 voL/vOL
0.199999996000E-12

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE S5AT. HYD. COND.
FML PINHOLE DENSITY

LI T O 1 | A T

Page 2

CM/SEC

CM/SEC

CM/SEC

CM/SEC

4.00 HOLES/ACRE
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FML INSTALLATION DEFECTS

‘ . FML PLACEMENT QUALITY

TIMBNFML
= 0.00 HOL
= 4 - POOR

LAYER 6

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16
36.00  INCHES

THICKNESS

POROSITY

FIELD CAPACITY
, WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

il

[ O T A

0.4270 voL

ES/ACRE

/voL

0.4180 voL/voL
0.3670 voL/voL
0.4270 voL/voL

| GENERAL DESIGN AND EVAPORATIVE ZONE DATA

o = e = = = ——_—— tm ————— e ———— —

NOTE: SCS RUNOFF CURVE NUMBER WAS

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE

EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
' ! UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE

INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS

TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

USER-SPECIFI

74.00
100.0
71.000
6.0
2.302
2.580
1.326
0.000
554.062

554.062
0.00

1T T T 1 1| A A [ 1}

EVAPOTRANSPIRATION AND WEATHER DATA

——— - —— — oy T S o e - - —

ED.

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES

0.100000001000E-06 CM/SEC

INCHES/YEAR

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
LOUISIANA

take charles

MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)

AVERAGE ANNUAL WIND
AVERAGE 1ST QUARTER
AVERAGE 2ZND QUARTER
AVERAGE 3RP QUARTER
AVERAGE 4TH QUARTER

SPEED

RELATIVE HUMIDITY
RELATIVE HUMIDITY
RELATIVE HUMIDITY
RELATIVE HUMIDITY

NOTE: PRECIPITATION DATA FOR

2

8
77

Bmuwnuwnn

78

LAKE CHARLES

77.00
80.00

.00
32
36l
.70 MPH
.00

R 3R AR R

.00

. WAS ENTERED FROM THE DEFAULT DATA FILE,
i .

Page 3

LOUISIANA
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TIMBNFML
. NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR SHREVEPORT LOUISIANA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
54.50 54.30 60.70 68.40 74.90 80.40
82.30 81.60 78.20 69.30 59.70 53.90

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR LAKE CHARLES LOUISIANA

STATION LATITUDE = 30.10 DEGREES

WARNING: TEMPERATURE FOR YEAR 1 USED WITH PRECIPITATION FOR YEAR 1974

WARNING: SOLAR RADIATION FOR YEAR 1 USED WITH PRECIPITATION FOR YEAR 1974

L2222 Ea Rt st i it s Rt s X R A R s 2R L ER YRS EORY

ANNUAL TOTALS FOR YEAR 1974

@ s T T ——
PRECIPITATION  66.44 1?i5§§§6?666 100.00
RUNOFF 40,981 10562113.000 61.68
EVAPOTRANSPIRATION 24,215 6240907.000 36.45
PERC./LEAKAGE THROUGH LAYER 2 1.243771 320557.094 1.87
AVG. HEAD ON TOP OF LAYER 2 3.2787
DRAINAGE COLLECTED FROM LAYER 4 1.2438 320557.094 1.87
PERC./LEAKAGE THROUGH LAYER 6 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 6 0.0011
CHANGE IN WATER STORAGE 0.000 0.000 0.00
SOIL WATER AT START OF YEAR 554.062 142798416.000
SOIL WATER AT END OF YEAR 554.062 142798416.000
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 3.349 0.00

. | Y 2 2322222222232 322332 232 FT P2 22222 23222222222 2222 s sl bRl )]
Page 4
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WARNING: TEMPERATURE FOR YEAR

WARNING: SOLAR RADTIATION FOR YEAR

AR R N A R A A A R A AN A A A A A AR A A A A A A AR A AR AR R A AT rne oy

ANNUAL TOTALS FOR YEAR 1975

e Y A R ER B o RS o = e - e . pm Ak = oy

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION
PERC./LEAKAGE THROUGH LAYER 2
AVG. HEAD ON TOP OF LAYER 2
DRAINAGE COLLECTED FROM LAYER 4
PERC./LEAKAGE THROUGH LAYER 6
AVG. HEAD ON TOP OF LAYER 6
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

WARNING: TEMPERATURE FOR YEAR

WARNING: SOLAR RADIATICN FOR YEAR

P 2 2222 22222222232 2SR RS T SRR 2 LA s L h s sty sy

ANNUAL TOTALS FOR YEAR 1976

. PRECIPITATION
}

TIMBNFML

26.766
1.316162
3.1992
1.3162
0.000000
0.0012
0.176

554.062

554.238
0.000
0.000
0.0000

40.40

Page 5

14306591.000

7023522

339214

339214,
0.

45429,
142798416.
.000

142843840

0.
.000
.008

IS e e EERa 2222222332222 RS 2232322 2220 R R i iRl 2l s LR

0
-5

.000
6898429,
.562

500

562

000

945
000

000

10412289.000

2 USED WITH PRECIPITATION FOR YEAR 1975

2 USED WITH PRECIPITATION FOR YEAR 1975

- —— -

0.00
0.00
0.00

3 USED WITH PRECIPITATION FOR YEAR 1976

3 USED WITH PRECIPITATION FOR YEAR 1976

100.00
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TIMBNFML

. RUNOFF 16.596 4277213.500 41.08
EVAPOTRANSPIRATION 22.746 5862396.500 56.30
PERC. /LEAKAGE THROUGH LAYER 2 1.176277 303161.781 2.91
AVG. HEAD ON TOP OF LAYER 2 2.7153
DRAINAGE COLLECTED FROM LAYER 4 1.1763 303161.812 2.91
PERC./LEAKAGE THROUGH LAYER 6 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 6 0.0011
CHANGE IN WATER STORAGE -0.118 -30485.885 -0.29
SOIL WATER AT START OF YEAR 554.238 142843840.000
SOIL WATER AT END OF YEAR 554.120 142813360.000
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 3.533 0.00

LAk A2 X 2R e Mt st bRl R bRl L8R I YRR LY YRR T R Y R RTE R A A apy

.| WARNING: TEMPERATURE FOR YEAR 4 USED WITH PRECIPITATION FOR YEAR 1977

WARNING: SOLAR RADIATION FOR YEAR 4 USED WITH PRECIPITATION FOR YEAR 1977

122 222222222222 22222 2Ria ettt ad iRl R ARt LR R R SRS EEE LT
ANNUAL TOTALS FOR YEAR 1977
T INCHES CU. FEET  PERCENT
PRECIPITATION 57.37 14785965.000  100.00
RUNOFF 31.852 8209188.500 55.52
EVAPOTRANSPIRATION 24.150 6224097.000 42.09
PERC. /LEAKAGE THROUGH LAYER 2 1.196101 308271.187 2.08

AVG. HEAD ON TOP OF LAYER 2 2.9346
DRAINAGE COLLECTED FROM LAYER 4 1.1961 308271.156 2.08
PERC./LEAKAGE THROUGH LAYER 6 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 6 0.0011
CHANGE IN WATER STORAGE 0.172 44407 .457 0.130

. SOIL WATER AT START OF YEAR 554.120 142813360.000
|
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' SOIL WATER AT END OF YEAR TIMBN??k.zgz 142857776.000

\ . SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.737 0.00

PR R A AR AR RS saRERiTlsdRARE REE LT L YRR R R TR R L R L R R R R R R R R YRR I ey

WARNING: TEMPERATURE FOR YEAR 5 USED WITH PRECIPITATION FOR YEAR 1978

WARNING: SOLAR RADIATION FOR YEAR 5 USED WITH PRECIPITATION FOR YEAR 1978

LA AR AR iR s AR R et AR sl X Rl et R sty sl Y LR 2 TY

ANNUAL TOTALS FOR YEAR 1978

s e T ——n AL Tk ok 3 o o MR S e 2 o e ek b o e e B A e b = = o o = g — = —

INCHES CU. FEET PERCENT
PRECIPITATION Ca1.a4 10680330.000  100.00
RUNOFF 22.001 * 5670327.000 53.09
EVAPOTRANSPIRATION 18.669 4811652.500 45.05

. PERC. /LEAKAGE THROUGH LAYER 2 0.977150 251840.969 2.36
AVG. HEAD ON TOP OF LAYER 2 2.4568
DRAINAGE COLLECTED FROM LAYER 4 0.9772 251841.000 2.36
PERC./LEAKAGE THROUGH LAYER & 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 6 0.0009
| CHANGE IN WATER STORAGE -0.208 -53484.008 -Q.50
SOIL WATER AT START OF YEAR 554.292 142857776.000
SOIL WATER AT END OF YEAR 554.085 142804 288.000
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE . 0.0000 -6.529 0.00

Y2 s 2222222333333 232222823322 2222 2 2 X bRt it bt iRd st nt il e s b2y s

PEEEI e T e TP E T PR PN ST RS A SR AR R Rl sl e ]

. AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1974 THROUGH 1978
Page 7
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TIMBNFML
| l‘I' -------------------------------------------------------------------------------
|
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
PRECIPITATION T
TOTALS 6.40 2.09 2.46 3.63 4.49 5.60
3.84 5.91 4.58 3.39 5. 54 4.32
STD. DEVIATIONS 3.89 1.12 0.67 2.98 4.43 1.69
2.20 3.64 1.17 2.12 1.48 2.76
RUNOFF
TOTALS 4.689  0.955  0.292  1.740  2.246  2.928
1.315  3.388  2.489  1.581  3.342  2.770
STD. DEVIATIONS 3.842 0.868  0.551  1.937  3.221  1.641
‘ i.574  2.869  1.396  1.301 1.302  2.870
_ EVAPOTRANSPIRATION
| TOTALS 1.559  1.687  1.821  2.089  1.870  2.645
‘ 2.339 2300 2.426  1.353 1.712  1.508
STD. DEVIATIONS 0.112 0.110 0.363 0.562 1.015  0.614
0.732 0.941  0.266 0.806 0.410 0.170
PERCOLATION/LEAKAGE THROUGH LAYER 2
TOTALS 0.1256 0.1073 0.0953 0.0919 0.0755 0.0999
.. 0.0857 0.0838 0.1124 0.0757 0.1059 0.1228
i STD. DEVIATIONS 0.0057 0.0087 0.0150 0.0223 0.0504 0.0290
| 0.0367 0.0487 0.0086 0.0399 0.0179 0.0066
LATERAL DRAINAGE COLLECTED FROM LAYER 4
" IOTALS 0.1256 0.1073 0.0953 0.0918 0.0755 0.0999
0.0857 0.0838 0.1124 0.0757 0.1059 0.1228
STD. DEVIATIONS 0.0057 0.0087 0.0150 0.0223 0.0504 0.0290
0.0367 0.0487 0.0086 0.0399 0.0179 0.0066
PERCOLATION/LEAKAGE THROUGH LAYER 6
" IoTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0000 ©0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
T AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)
} DAILY AVERAGE HEAD ACROSS LAYER 2
" AVERAGES 4.7336  3.7743 1.9098 1.8745 1.9640  2.8966
. 273068 2.3475 3.3488 2.0169 3.5125 4.2278
|
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STD. DEVIATIONS 1.0040

1.7598

.’ DAILY AVERAGE HEAD ACROSS LAYER
AVERAGES 0.0014

0.0009

STD. DEVIATIONS 0.0001

0.0004

TIMBNFML
0.8335
1.6649

0.0001
0.0005

0.3485 0.8212 1.6724 0Q.9114
0.8385 1.3571 1.1619 1.0532
0.0010 0.0010 0.0008 0.0011
0.0013 0.0008 0.0012 0.0013
0.0002 0.0002 0.0005 0.0003
0.0001. 0.0004 0.0002 0.0001

E R kR kR A A A R A A A A N R AR T AN A AN A AR A A N A N A AT A A A WA hdokek ¥

Ak bk e e A kT R A A A A A A A AR A AN R U A H A AR R A A AR AN A AT AT A AR

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1974 THROUGH 1978

e ety = e e Y e T e L T e R S e T Em A e/ e AR R v e i o= L fir m o o = = o ) T = e e = = =t A —

INCHES
PRECTPITATION 52.23 ( 1
RUNOFF 27.736 (
EVAPOTRANSPIRATION 23.309 ( 2
PERCOLATION/LEAKAGE THROUGH 1.18189 (
FROM LAYER
[ AVERAGE HEAD ACROSS TOP 2.917 ( 0
! OF LAYER
LATERAL DRAINAGE COLI.ECTED 1.18189 ¢ ©
.. FROM LAYER 4
PERCOLATTION/LEAKAGE THROUGH 0.00000 ( O
FROM LAYER &
AVERAGE HEAD ACROSS TOP 0.001 ( 0
OF LAYER 6
CHANGE IN WATER STORAGE 0.005 { 0

9.

0.

CU. FEET PERCENT

1.130) 13461750.0 100.00
3489)  7148473.00 53.102
.9716)  6007496.00  44.626
12650)  304609.125 2.26278
.340)

(12650)  304609.125  2.26278
.00000) 0.000 0.00000
.000)

.1715) 1173.50 0.009

P 2R R R 2 R A SRR R R 2222222022222 R 22 R 2 0 2 A 2R R RS A R R ta At n gl b kb gttt

P Y e R 2 2 R R R R 2223222222222 AR 222 R RS2 L R bt b g XAl Rt bt LR )

| PEAK DAILY VALUES FOR YEARS 1974 THROUGH 1978

PRECIPITATION

RUNOFF

PERCOLATION/LEAKAGE THROUGH LAYER 2

AVERAGE HEAD ACROSS LAYER

2

pPage 9

(INCHES) (cu. fT.)
588 1515452.370
5.867 1512075.6200
0.004252 1095 .84412

6.000
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TIMBNFML
. DRAINAGE COLLECTED FROM LAYER 4 0.00425 1095.84412
. PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000000 0.00000
! AVERAGE HEAD ACROSS LAYER 6 0.001
SNOW WATER 1.83 471727.1250
MAXIMUM VEG. SOIL WATER (vOL/VOL) 0.4300
MINIMUM VEG. SOIL WATER {vOL/vOL) 0.2020

L2222 RS2 A2 R Rl i s AR R AR -2 8 R R L R T REEE

G

ES 2222 Rl XS A TR AR R a2 Rt 22 2R R X LR R X TL S

FINAL WATER STORAGE AT END OF YEAR 1978

e e e e e e e e e = e e e e e B e e e AR e

LAYER (INCHES) (voL/VvOL)
1 " 2.3249 0.3875
2 10.2480 0.4270
3 525.6000 0.2920
.) 4 0.5400 0.0450
5 0.0000 0.0000
6 15.3720 0.4270
SNOW WATER 0.000

It ah kA dkh kAN AN A e kR R T Ak kAR A A b A ke k e d etk hh bkt bkt bRk hrahr
arargrar gy o e e g R e T P AT FI R LT EL L L R LS A L E L SRS SR LA R AR R AR R RS
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APPENDIX NO. 38

HELP CALCULATIONS
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. i

vttt it - it b rb it ik

RELP MODEL VERSION 3.04 (13 WARCH 1995)
DEVELOPED Y ENVIRCMMENTAL LASORATORY
UBAE WATERVAYS EXPERIMENT STATION

Tt trrree

IYDROLOGIC EVALLATION OF LUDFILL PERFORMANCE

FOR USEPA RISK REDUCTION ENGINEERING LABCRATORY

2 2 OO 2 O 3% 3N 2

|
%
|
|

ttts ettt bt e e 04 iR 4 S bt T e HAT IO O PR AR A R SR GRS 0 S R A R SR SN R SR D rlrd

PRECIPITATION DATA FILEr  Ci\RELPT\TIMBERLW\TIMBPREC.DA
TEPERATRE DATA FELEr - CoA\RELPI\TIMRERUNTINGTENP DT
SOUAR RADIATION DATA FILE: CoVEDRTIGERUNTIMGSOLR.DEI
EVAPOTRANSS [RATION DATAL Co\NELPINTLMRERLINT [MBEVAP.D11Y
SOIL MO DESTCH CATA FILE: CoONELPIATINEERLN\TIMRSOIL.DYO
QUTPUT DATA FILE: Co\MELPINTINBERLN\T [ MBOUT , QUT

TIME; 10:42 DATET 1/ B/1997

( 4
Or“c()lf\”é Qu

frr Promt
M() W o~

Y s soanssitataactaasaaasddaaaadl sz aaaadaaaadad st bt T aalalaasddidly,)

TITLET  TIMBERLANE LANDFILL

SRR S S AR A S A S H AT TR A PR A A H AP N R AR SR A SRR Rt S

BOTEr INLTIAL MOLSTURE COMTENT OF TME LAYERS AND SNOU UATER WERE
COMPUTED AS NEARLY STEADY-BTATE VALUES BY THE PROGRAM.

TYPE 1 » VERTICAL PERCOLATION LAYER
MATERTAL TEXTURE MmBEX 13

THICOESS . 6.00 INCHES
POROS I TY . 0.4300 voL /vt
FIELD CAPACLHTY . 0.3210 voL/voL
wiLTiNG pOLAT . 0.2210 voL/vaL

INITIAL BOIL WATER COXTENT 0.3922 vaL /0L

EFFECTIVE BAY, YD, cOMD., & §.X30000CO3000E -04 OM/SEC
BOTEL BATURATED NYDAALRIC COMDUCTIVITY 14 MAYIPLIED #Y 3.00
FOR ROOT CHAMMELS tH 10F WALF OF EVARORATIVE Z0ME,
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LAYER 2

TYPE & - FLEXISLE MDRRAXE L1NER
FATERIAL TEXTURE MMEER 1S

THICOE$E - .04  Incuzs
PORO3ITY - 0.0000 voL/voi
FIELD CAPACITY . 0.0000 voLvoL
ViLTIN POl = 0.000Q vOL/YOL

INITIAL SOIL VWATER COMTEXT
EFFECTIVE $AT. WYD. COsO.

0.0000 voL/vOL
0. 199900906000E - 12 O/ EEC

PR PINHOLE DENSITY - 4.00 BOLES/ACRE
FRL INSTALLATION DEFECTS . 0.00 MOLES/ACRE
N PLACEMERT QUALITY = 4 - pOOR

LAYER 3

TYPE 3 - BARRIER $OIL LINER
MATERIAL TEXTURE MBEBER 14

THICKMESS . 24.00  INCHES
PORCSITY . 0.4270 voL oL
FIELD CAPACITY . 0.4180 wou/voL
WILTING POINT . 0.3670 voL/voL

INITIAL SOIL VATER CONTENT = 0.4270 woL/ YO
EFFECTIVE BAT, MYD. COND. = 0, 1000000010006-06 CN/$EC

LAYER 4

svwssman

TYPE | - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE mpmER 18

THIOONESS = 1800.00 INCHES
POROSITY . 8.6710 voLvoL
FIELD CAPACITY . 0.2920 voL/voL
VILTING POLMT - 9.0770 woL/YoL
[MITIAL SOIL MATER CONTENT = 0.2920 VOL/YOL

EFFECTIVE SAT, NYD. COND,

0. Y000000CS000E - 02 04/ SEC

TYPE 2 - LATERAL DRAIMAGE LAYER
MATERIAL TEXTURE MM3ER ¢

THIOOIESS . 12.00  1MCHES
MOROSITY . 0.41M woL /v
FIELD CAPACITY . 0.0450 yOLAYOL
VILTENG POINT L] 0.0180 VoL AL
INITIAL SOTL WATER CONTENT 0.0431 vou/voL

EFFECTIVE AT, KYD. COMD., = 0. DOO9P00TBO0OE-02 OX/86C
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ot . .00 PERCENT
DRAINAGE LENGTH . 100.9 FEET
U ¢

TYPE & - FLEXIBELE MOBRAKE LIKER
FATERIAL TEXTURE MmBER 35

THIONESS - 0.06  INCHES
POROSETY - 0.0000 wOL/VOL
FIELD CAPALITY - 0.0000 YOL/VOL
VILTING POINT - 0.0000 VoL voL
INITIAL SQIL WATER COMTEMT = 0.0000 VOO
EFFECTIVE SAT,‘NTD, COWD. = O.1990999060006-12 CH/SEC
PR PINHOLE DENSITY = 4.00  BOLES/ACRE
AL [NSTALLATEON DEFECTE - .00 MOLES/ALRE
PR PLACEMENT QUALETY = 4 - pOOR

LAYER 7

sssmsnas

TYPE 3 - SARRIER SOIL LIKER
PATERIAL TEXTURE WUMBER 16

THIONESS s 36,00 Imcxs
.ﬂ POROSITY . 0.4270 voL/voL
FIELD CAPACITY . 0.4150 YoM
VILTING POINY . 03670 YOL/VOL
INITIAL SOIL WATER CORTENT = 0.4270 voL/voL

EFFECTIVE SAT, D, COWG. = 0.100000001000€-04 CM/SEC

GEXERAL DESIGH AND EVAPORATIVE ZONE DATA

asvsncgrenan dmsatasmsrssssonatitsnnRRann

NOTE: $C3 RUNOFF CURVE MUMBER UAS USER-SPECIFIED.

$C8 BMNOIH CRVE WGER - 14,00

FRACTION OF AREA ALLOVING MUMOFf - 100,0  PERCEMT
AREA PROJECTED OX WORIZOMTAL HANE » N0 ARES
EVAPORAT [VE 20ME DEPTN - 6.0 INCNES
INITIAL WATER IN EVAPORATIVE ZOME = 2.353 INCHES
UPPLR LINIT OF EVAPORATIVE STCRUGE » 2.580 IMCHES
LOVER LINIT OF EVAPORATIVE STORAGE = 1.328 InCuEs
INTTIAL BNOW WATER - 0.000 INCHES
IMATEAL WATER 14 LAYER MATERIALS = 354,104 Inckes
TOTAL INITEIAL WATER - 354,114 INChEt

. 0.00  IECRES/TEA

. TOTAL SUSURFACE INFLOV
|
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P EVAPOTIUNSPIRATION AND WEATMER DATA

SsBsssaSenttttncnsnsnstdiubnasnnntns

NOTE: EVAPOTRARSPIRATION DATA WAS OBTALKED FROM

\ . LAE CRARLES LOUE STAKA

STATION LATITUDE » 30.10 DECREES
_RAXIMUM LEAF AREA LIDEX = 2.00

START OF GROMING SEASON (MNLIAM DATE) = 32

DO OF CRONING SEASON (JULIAN DATE) = 341
EVAPCRATIVE 20ME DEPTY » 6.0 INCKES
AVERAGE AL NI SPEED = 870w

AVERAGE 13T QUARTER RELATIVE MMIDITY = 77.00 X
AVERALE D0 QUARTER RELATIVE WUMIDITY 77.00 X
AVERAGE 30 QUARTER RELATIVE WUMIOITY o B0.00 X
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = T78.00 X

WOTET PRECIPITATION DATA FOR LAKE CRARLER LOGIS 1AM
WAS ENTERED FROM TME DEFAULT DATA FILE.

BOTE: TEWPERATURE OATA WAS STNTRETICALLY GENERATED USING
COEFFICIENTS FOR LAXE CHARLES LOUTSTANA

NORMAL MEJN MONTHLY TEMPERATURE (DEGREES FANREKHELT)

. AN/ AR FES/AMK KAR/SEP r/oCT RAY MOV ANMDEC
| coneann casmses secuses  emsesss  seseses ascsaas
51.5% 54.30 é0.70 £8.40 8.9 80.40

2.3 21.60 n.20 69.30 59,10 3.%

‘ NOTE: SOLAR RADIATION DATA UAS STWMTHETICALLY GEMERATED USING
COEFFICIENTS FOR LAKE CHARLES LOUTSTANA
ND STATION LATITWDE = 30.10 DEGREES

PR R S AR R M I R R AT S R R R D AT b e RO N R

MONTHLY TOTALS (1N EMCHES) FOR YEAR 1974

LSRN FER/AUG WARSSEP APR/OCT MAY/NCH JM/DEC
PRECIPLTATION 1.0 3.8 337 295 1.1 1.9
.28 4.4 1.40 .15 1.30 1.7

.‘ ROF 1 10.081  2.068 1.530 0.084 $.358 0.7
0.000 1.444 1.722 2.274  4.%00  3.0W

EVAPOT LANSP | AT ON 1.487 2.7 .81 .40 L4 dAn
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1210 3341 2,677 0.380 2.WT 2.029

PERCOUATION/LEAIAGE THROLCH 0.0012 6.0008 0.0003 0.0002 0.0003% 0.0002

e 3 0.0006 0.0003 0,0005 0.0002 0.0010 0.0011
LATERAL DRATMAGE COLLECTED 0.0010 0.00090 0.0007 0.0005 0.0003 0,0003
FrOM LAYER § 6.0002 ©.0001 90,0004 0.0003 0.0005 0.0008

PERCOLAT SOM/LEAXAGE THROUGH £.0000 ©.0000 . 0.0000 0.0000 0.0000 0.0000
uver 7 0.0000 ©.0000 0.0000 0.0000 0.0000 0.0000

sesessna emssmesan dnvasssanmcana e L L S N LT L L T L Ly gy

PONTHLY SUMMARLIES FOR DAILY MEADS (IMCHES)

AVERACE DAILY BEAD oM 5.520 4.1 L4 10E2 T

T0P OF LAYER 2 0.000 1.784 2,460 0.85% 4.5
$70. DEVIATION OF DAILY 4.443 6.4 1,907 1738 1,589
WEAD OM TOP OF LATER 2 0.000 2,088 1,998 1,547 0.9
AVERAGE DAILY MEAD OM 0.003 0.003 0,002 0,001 0,001
TOP OF LAYER & 6.000 0,000 0.001 0.00% 0.002
$TO. DEVIATION OF DAILY 8.000 0.000° 0.000 0.000 0.000
READ OM TCP OF LATER & 0.000 0,000 0,000 0.000 0,000

1.008
$.045

1.411
0.651

0.001
0.002

0.000
0.000

Pt AR S A S HHH A A AR TN A S A A A A A A A A S ARG A A RAAAR SRR 40D

W ¢ it i 44 S 0t ¢ A P TR R R R A R IR A S S A b AR e VAR AR PR D

" NORAL TOTALS FOR TEAR 1974

ssssasscanas asmseams L T T Y T T Y L e N testenununa desemerrenaann —auw

IecHes . PEET
PRECEPITATION ";;:;;. l?;;;;;:&
RMOF F 36.752 £ 72034, 000
EVAPOTRARSP [RATI N 29.478 7648404, 000
PERC, NLEAKAGE THROUGH LATER 3 9.006049 1558, 896
AVG. KEIO O T0P OF LATER 2 2.4031

DRAINKAGE COLLECTED FROM LATER § 3.0040 1558.920
PERC. /LEAKAGE THROUGH LAYER 7 0.000010 2.647
AYS, READ O JOP OF LAYER 6 9.001%

CANGE IR WATER LTORACE 6.004 1573.059
$OIL WATER AY $TART OF YEAR 854114 142811854, 000

011 WATER AT [MD OF TEAR 354.120 142813424, 000

PERCENT

0.0%

0.00

6.01
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DNOJ LATER AT START OF YEAR

0.000 0.000 0.00
SHOM WATER AT DO OF YIAR 4.000 0.0 .00
AOLAL WATER BLDGET BALANCE 8.0000 5.5 0.00

TS S R R A R T P T e TR S et SR e

itk S 4 A N S R S N R S R T R R S R At A D S A A R

WOMTHLY TOTALS (1N 18CHER) FOR YEAR 197%

CER R Y L L T F R R e Py L L T Y I P PR PR Y T Y Ty

. SAX/IR FER/MXC WAR/SER APRJOCT WAY NN AM/DEC

AESBLET ST LLTN SAANPEE SAENELL SELEsad bemasres

PRECIPITATION .06 1,08 2.4t T.22 T4 5.4
6.9 5.1 33T 230 42 o
BNOFF 4.7 0.000 0,000 2.3% 2.094 1.050
1.013 1.7 3,079 o024 2.039 0.447
EVAPQTRAXSP | RAT ION 1478 .86 2.522 3.838 4,137 &M
S48  £.388 2,450 1.493 2,003 1.472
PERCOLATIOM/LEAXAGE THROUGH 0.0011 0.0004 0.0003 0.0002 0.0004 0.0003
LATER 3 0.000% 0.00 Q.0004 0.0004 0.0004 0.0005
LATERAL ORAINAGE COLLECTED 0.0010 0.0008 0.0004 0.0004 0.0004 0.0003
FROM LAYER § 0.0004 0.0004 0.0004 0.0004 0,.0004 €.0004
PERCOLATION/LEAXACE THROUGH ©.0000 4.0000 0,0000 0.0000 0.0000 ©,0000
uer 7 0.000¢ ,0000 0,0000 0.0000 0.0000 ©.0000
MONTHLY SUMMARIES FOR DAILY NEADS (INCHES)
AVERAGE DAILY KEAD Omt 5,181 759 1A 100 LLNT L8
TOP OF LAYER 2 2.044 1,909 1,000  1.803 1.915  2.3%¢
§TD, DEVIATION OF BAILY 0.608 $.220 1.200 1.485 1.928 1.9
EAD ON TOP OF LAYER 2 1.807 2.078 1,753 2.048 1.844 2,200
AVERAGE BAILY READ O 0.003 ©.003 0,002 ©.00Y  0.001  0.00%
TOP OF LAYER & 0.001 0.00% 0,001 0.001 0,001 0.00%
$TD, DEVIATION OF DATLY 0.000 0.000 0.000 0.000 0.000 0,000
KEAD O TOP OF LAYER & 0.004 4.000 0.000 0.000 0,000 0,000

CEER ST S S EH R 2 0 10 P E S A S A IR R ARttt bt s et b e i Bd chuty
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NORML TOTALS FOR YEAR 1975

. '&'-m'mm
mecIpTATION s 1000 10000
T 19.693 S075570.500  ¥S.48
EVAPOTRANSP IRAT 10N 35.632 91ATIIT.000  &.19
PERC. /LEAKACE THROUGH LATER 3 0.005424 1397.843 0.0
AVS. BEAD OF TOP OF LATER 2 .11
DRAIBACE COLLECTED FRON LATER S 0.00%9 1514481 0.01
PERC. /LEAXAGE THROUGE LAYE;I 7 .O.NIO 2.814 0.00
AVS. NEAD ON TOP OF LATER 4 .00
CUBGE 1N UATER STORACE 0179 46169285 0.32
0TL WATER AT START OF YEAR $54.120 142813424.000
$01L WATER AT EXD OF YEAR 554,209  142850600,000
KU WATER AT START OF TEAR 0.000 0.000 0.00
SN0 WATER AT DD OF YEAR 0.000 0.000 $.00
ADUAL UATER SUDGET RALANCE 0.0000 -3.008 0.00

Laa i a sl e o b og ol

TSt Ed L HH R A T S St S Rt e SR S i

MONTHLY TOTALS (1N IMCHES) FOR YEAR 1974

[ S P Y I TSI TTER E R PR R LR LR 2 wsassssassssves sesamaRrRtTeITevanan

/I FEB/AS WAR/SEP APR/OCT PAT/NOY AM/DEC

PRECIPITATION 2.10 1.48 2.9 .2
. 6T LW AWM

BNOFF 0.557 0.447 0.000 0.000
0.000 0,000 0.000 2.139

EVAPOTRANSPIRAT [ ON t.84 2,008 2,148 1,395
34T 0.487 2342 1.

2.43
3.4

0.000
.M

2.040
1304

7.5
e$n

3.517
5.7

3.2
1.4628
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NINUAL TOTALS FOR YEAR 1976

PRECIPITATION

RUNOY F

EVAPOTRANSP I RAT I ON

PERC, /LEAXAZE TRROUGE LAYER 3

AVG, BEAD OM TOP OF LAYER 2

DRATIAGE COLLECTED FROM LAYER §

PERC. /LEAXAGE THROUGE LAYER T

AVG, WEAD Of 10P OF LAYER &

CUANCE [N VATER STORAE

$01L VATER AT START OF YLAR

SOIL VATER AT EMD OF TLAR

$NOJ VATER AT START OF YEAR

INCRES CU. FEET
Twda touz9.00
14.730 79667250
5.920 6680420,500
0.004931 1270892
1.9154
0.0045 151,795
0.000008 217
6.0011
-0.258 -45738. 141
954209 1A2859400.000
50,040 142793456.000
0.000 0.000

PERCOLAY | OM/LEAXAGE TEROUGH 0.0008 ¢.0005 09,0002 0.0001 0.0001 0.0003
taviz 3 8.0001 #.0000 0.0003 0.0005 0.0008 0.0011
LATERAL DRAINAGE COLLECTED 0.0006 8.0006 0.0004 ©.0003 0.0002 §.0002
FROM LAYER § 6.0002 6,000% 0.0001 0.0003 0.000% 0.0008
PERCOLAT IOM/LEAKAGE  THEOUGH 0.0000 6.0000 0,0000 0.0000 0.0000 0.0000
taviz 7 0.0000 0.0000 0.0000 0.0000 0,0000 0,0000
ROMTELY SUMMARTES FOR DAILY MEADE (INCHES)
AVERALE DAILY READ O 3.706 2,883 1,05 0481 0.2 1.589
T0P OF LAYER 2 0403 €.000 1333 2.3 3.036 5.003
STD. DEVIATION OF DAILY 1.268 1,640 1473 0.%% 0.7%0 2.05%
NEAD Ol TOP OF LAYER ! 0.753 0.000 LTI 1600 1,542 0.7V
AVERAGE DAILY MEAD O 0.002 0,002 0.001 0.001 0.001 0.001
TOP OF LAYER & D.001 0.000 0,000 0.001 0.002 0.002
$TD. DEVIATION OF DAILY 0.892 0.000 0,000 0.000 0.000 0.000
READ OM T0P OF LAYER & 0.000 ©.000 0.000 0,000 0.000 0.000
ittty S HHEHHH A TR T R S S b ik I agaaatelly ]

Poeerrmwewapperrere ey e L T R e L e s L LT L sestRersddi b s bdatiatsy

sassssssnasw rassrreessmesnanrrEw tesansnn *mebsssass sampmnas svascéveasEERARccs O

PERCENT

100.00

38448

.16

0.01

0.01

0.00

0.00
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RNCY UATER AT DO OF YEAR $.000 0.000 %0

NOEDL UATER BDCET RALANCE - +Q.0001 .07 §.00

.‘\
Tt A A S I R T AT T St i S e

Sttt Mttt d i 9 A st R rbat STl d i Tt T e S HeTrdd bl S b e kbR dR b R b e

MONTHLY TOTALS (IN INCHES) FOR YEAR 1977

sssasasssssssesmanme sssasamssseresasrTrALssLASEs AN SsLAER RS NBEAS sensesssnsnan -

JAN/ AR FEB/AUC WAR/SEP APR/OCT MAY/MON AM/DEC

....... SEsERET BIEFGIT ITLULES SELALAE LFEASUSw

PRECIPITATION 4.8 1.5 2% &2 1.83 &1
JL2o 0.8 L6 5.2 4.9 L28
RLNOF F 915 0.738 0% 3.873 0.0 4.130
0.173  6.489 2,001 2,510 3.993 1,18
EVAPOTRANSP | RAT 1OM 1.708  1.620 1941 3.087 1.630 1.%09
2.727 Lo L3R 2.4 .19 2111
PERCOUAT [ OM/LEAXAGE TRROUGH 0.0009 ©.0005 0.0004 0,0003 0.0000 0.0001
taver 3 0,0001 0.0004 0,0008 0.0006 0.0005 0.0008
LATERAL DRAIMAGE COLLECTED 0.0010 0.0008 0.0004 0,0004 0.0002 0.0001
FROM LAYER 5 0.0001 9.0002 0,0005 C.0004 0.00046 0.0007
PERCOLATIOM/LEAXAGE THROUGH 0.0000 0.0000 0,0000 0.0000 0.0000 0.0000
LATER T 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
MONTNLY SUMMARIES FOR DAILY WEADS (INCHES)
AVERAGE DAILY MEAD OM 4353 2.5%  1.600 1.3 0,040 0,704
10P OF LAYER 2 0.463 1,99 3.880 2.850 2.44T 1.438
STD. DEVIATION OF DAILY 0.9%9 2.000 -2.01 1,427 0.13%¢ 1.652
N O TOP OF LAYER 2 1,557 1.9 L& L.TD L.95T 14R
AVERAGE DAILY XEAD OX 0,008 0.002 0,002 0.001 0,001 £.000
10P OF LATER & 0.000 0.001 9.002 0.002 0.002 0,002
§TD. DEVIATION OF DAILY 0,000 0,000 8.000 0,000 0.000 0,000
A Of 100 OF LAYER 0.000 0.000 0.000 0,000 0.000 0.0

e aaiasaaaataal ol sl bbbs i

NS T et ATt AR E PN AR Re A RS TSP R SR ENIRES coend
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AL TOTALE FOR TEAR 1977

el L A L TRy ey e T T Y R T R LY T N

MRECIPITATION
BMOFF

EVAPOTRANSPIRAT [OM

YERC, FLEAKAGE THROUGK LAYER 3
AVG. BEAD OM TGP OF LATER 2
DRAIXAGE COLLECTED FRCM LATER §

peRe. LEAKAGE THROUGH LATER 7

AV, READ ON TOP OF LATER &

CRANCE [ WATER STORAGE

SOIL WATER AT START OF YEAR

WIL WATER AT END OF YEAR

SNOM WATER AT START OF YEAR

BICY VATER AT B0 OF YEAR

NORAL WATER BUDGET BALANCE

1ecnc Q. FEET
Ta3 tamsss.om
»a T263454,000
2.0 7456684.500
$.005536 1426,843
2167
0.0058 93,733
0.000010 2.576
0.0014
0.250 64322, 387
$4.064  142793856.000
S 2% 142858176.000
0.000 0.000
0.000 0.000
0.0000 7.929

.m..-m.m

8.01

0.0t

0.00

0.44

0.00

¢.00

0.00

ST S R 4 24 SRS I R PR T AT R RS R S S R A SRS R i et e

TR T R R S ST H e S S EHE S R At R S b e

MONTHLY TOTALS (1M INCMES) FOR YEAR 1978

.
Ly e R R L L R LR R A L L Feeerreace

PRECIPITATION

U F

EVAPOTIANSP | RAT T O

PERCOLAT {OM/LEAXAGE TIROUCH
Larix 3

JANS B FER/AG WAR/SEP APR/CCT NAY/WOY AM/DEC

Mrsmase arrashe ANSEEAES SesssNe

4,28 1.4
5. T
4,842 0.848
1124 4510
1.653 »
3.358 1.3

0.0011 8.0009 0.0002
00002 $.000% ©.0008

1.48
.04

0.003
A Y

1.0
3.5

0.52
0.18

9.000
0.000

1.023
0.353

0.0000

assvess sasassm

0.3 $.00
L LT
0.000 2.4}
1,388 0.000
0.3 53N
t.e 2,01
0.0000 0,0003

0.0000 ¢.0003 0.0005
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LATERAL DRAIMAGE COULECTED 0.0008 0.0009 0.000F 0.0004 08.0001 0,0002
FROM LATER § 0.0001 @.0002 0.0003 0.0003 0.0002 0.0004

PEECOLAT ION/LEAYAGE TRROUGCH 0.0000 ¢.000¢ 0.0000 8.0000 0.0000 0.0000
e 7 0.0000 0.000¢ 0.0000 €.0000 0.0000 0,0000

-------- L N R Y L L T L I T I I T I

MOMTHLY SUMMARIES FOR DAILY KEADS (INCHES)

AVERAGE DAILY KEAD ON 5.221 4605 1.030 0,19 0.000 1,182
100 OF LAYER 2 1,078 0485 2.958 0.060 1.040  2.447
5T0. DEVIATION OF DAILY 0.698 1153 14614 0444 0,000 t.739
NEAD OM TCP OF LAYER 2 1.766  1.213 1.302  0.202 1497 .7

AVERACGE DAILY MEAD OM . 0,002 9.003 0.002 0.001 0.000 0.001

TOP OF LATER & 0.000 0.001 0.001 0.001 0.001 0.000
$TD. DEVIATION OF DALILY 0.000 0.000 0.000 0,000 0,000 0.000
NEAD O TOP OF LAYER & 0.000 0.000 0.000 0.000 0.000 0.000

SRS e S S AT TR A A it R A S R S R R A P A S S R A AT E LS A it R d A 4 0

i i £ i e R T T e b R A h i S G TR S SO b Rl it

ANMUAL TOQTALE FOR YEAR 1978

[8CKES . FELT PERCENT
mecination Tk e 10000
RUNOFF 18.519 ATT2847.000 M50
EVAPOTRANSPIRATION 03.:3 HO00TTS .. 500 36.19
PERC. /LEAKAGE THROUGH LAYER 3 0.004340 H2.77é 0.01
AVS. BEAD ON TOP OF LAYER 2 1.7268
DRALACE COLLECTED FROM LAYER $ 6.0047 1199104 a.01
PERC. /LEAKALE THROUCK LAYER T Q. 000007 L. 0.00
AVG. BEAD O TOP OF LAYER 4 0.00%1
CRANGE [t WATER STORACE -0.367 94525117 -0.%9
SOIL WATER AT BTART OF TEAR 154,20 142558174000
011 GATER AT DO OF YEAR $53.927 142763648 . 000
SN0V WATER AT START OF YEAR 9.0 0.000 0.00

M WATER AT DD OF YEAR 0.000 £.000 8.0
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FEATE A P ST R A S TSI S S NN R AN A S b A R R A R A SO R bb U A il

AVERASE MONTKLY VALUES IN INCHES FOR YEARS 1974 THROUGH 1973

------------ L e L Y L L T T L T L P Y

MM FEB/NG WAR/SEP APR/OCT MAT/MON AN/DEC

| ; SEsaews moass se ssasas ¢ ewesase mewensw mymeses

| PRECIPITATION
TotALS 40 2.9 2.4 3.8 449 5.60
‘ - 3.8 S 4% LW 5.5 432
0. DEVIATIONS 3.00 112 0.87 2.9 445 1.69
.20 3.4 17 2.2 148 L7
RUMOFF
TOTALS 4006 0.87 0.5 1.7 1,671 2.3
0.i43  2.539  1.989  1.433  2.879  2.5%
.| £T0. DEVIATIONS .85  O.TT8  0.688 1470 2438 1.629
0.560  2.812  1.280 1,207 1.211 2804
EVAPOTRANSP | IAT 10M
TOTALS 1,652 1,980 1,980 2321 2,832 3.45%
.42 2953 2870 1,538 2229 1,858
0. DEVIATIONS 0.001 0.276  0.408 1,103 1,734 0.914

LA LA 05340 0970 0485 0.9

PERCOLATION/LEAKAGE TIROUGK LATER 3

apassrnassssaprancan sessssanss YT YY)

TOTALS 9.0010  0.0007 0.0003 0.0002 0.0002 0.0002
9.0002 0.0002 0.0005 0.0003 0.0006 0.0008

STD. DEVIATIONS €.0001 0.0002 0.0001 0.0001 0.0002 0.0001
0.0002 0.0002 0.0002 0.0002 0.0003 0.0003

LATERAL DRATMAGE COLLECTED FROM LATER §

sesagesepabssNsEsRINEED ssanane srsscscurna

TOTALS 0.0009 0.0008 0.0004 0.0004 0.0003 0.0002
0.0062 0.0002 0.0004 0.0004 0.0004 0.0006

£TD. DEVIATIONS 0.0002 ©0.0001 0.0001 0.0001 0.0001 0.0001
.} 0.0001 0.0001 0.0002 0.0001 0.0002 0.0002

PERCOLATION/LEAXACE TREOUGN LATER 7

avSsstssenencsscsansnnan sasseranw ‘e

TOTALS 8.0000 0.0000 5.0000 0.0000 0.0000 @.0000
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0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
$T9. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 §.0000
0.0000 0.0000 0.0000 ©0.0000 ©,0000 ©.0000
@
. AVERAGES OF MONTHLY AYERAGED DAILY NEADE (IMCHES)

DAILY AVERAGE XEAD Of TOP OF LAYER 2
AVERAZES 47RO 333 13146 08315 0.7327  1.1499
0.3020 1.1408 2.5140 1.5848 2.A748  3.T187
£10. DEVIATIONS 6.747T5  0.928 0.27S1 0.4795 0.81%  0.3257
0.8048 0.8931 0.9642 1.1286 1.3534  1.3382

DAILY AVERACE KEAD OF TOP OF LATER &
AVERAGES 0.0025 0,0025 0,0017 06,0011 0.0007 0.0007
| 0.0006 0.0006 0,0011 0,0010 0.0013 0.0013
$T0. DEVIATIONS 0.0005 0.0004 0.0003 0.0002 0.0003  9.0002
0.0003 6,000{ 06,0005 0.0004 0.0004 0,0006

[ saassassaiatalalsastaasaluagasaataaaaaadaadaaadadaadllo g b llad il ad taddlhl sl o)

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARE 1974 THROUGH 1978
| INCKeS Q. FEET PERCENT
PRECIPITATION 52.73 ¢ 11.130)  1M41750.0  100.00
‘ BMOFF DI 3.85450) &)76079.00 £5.1%
EVAPOTIANSP I RATI ON .60 ( 4,.6401) 7391925.5¢8 54,925
PERCOLATION/LEAKAGE THROUGCH 0.00525 ( 0.00064) 1355.458 0.01007
1 L 3
AVERAGE READ ON TOP 2.0 ( 0.57)
Of LATERX 2
LATERAL DRAIMAGE COLLECTED 0.00537 ¢ 0.000T4) 1343.003 0.0%027
FROM LAYER &
PERCOLATION/LEAXAGE THROUSH  0.00001 ¢ 0.00000) 2.448  0,00002
LAYER 7
., AVERAGE XEAD ON TOP 0.001 ¢ 9.000)
of LATER &
CUNGE 18 MATER STORAGE 0.007 ( 0.267) 9439, 1 -0.072
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@

------- bk ot Mk ririrird

PEAX DAILY VALLRS POR TEARS 1974 THROUGH 1973

ELLE T R e TP T I T P TY T T P Y PR e SrsssemsssssssranInanAY

CIRCRER) (. 1)
PRECIPITATION ";:;"" ;;;;;;.;;t;"
BNOFF . 5.842 15058448700
PERCOUAT IOM/LEAXAGE THROUGH LAYER 3 0.000040 10.41500
AVERAGE NEAD OM TOP OF LAYER 2 4.000
DRAIMACE COLLECTED 'fltl LAYER 5 0.00003 8.95251
PERCOUATI ON/LEAXACE TIRCLCH LAYER 7 0.000000 0.01245
AVERACE WEAD O TOP OF LAYER ¢ 0.003
MAXIMLN BEAD OM TOP OF LAYER & 0.1
SHOJ WATER 1.83 AMnTAB0
MAXTAUN VEG. SOTL WATER (VOLAOL) 0.4300
NINIMN VEG. SOIL WATER (vOL/VOL) 0.2210

ore JUXIMM HEADS ARE COMPUTED USING THE NOURD EQUATION. %¢*

FEETT AT T f U Tt e Tt R it i S et Tt 4
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T T P T R ST R R T R A R i

FINAL WATER STORACE AT EMD OF YEAR 1973

L
T e emm
2 0.0000 0.0000
3 10.2480 0.4270
& 8256000 0.2920
s 0500 0.0450
¢ 0.0000 0.0000
LA B 1] 0.42m0
$HOJ UATER 0.000

AT AN 4 TR R S R N e e it R R e

A S EE A S AR R AT ATt TR At Tt SR et SR bt d S i bt bt it e et
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. APPENDIX 44

SITE LIFE TABLE

TESI TIMBERLANE LANDFILL S1GMA ENGINEERS & CONSTRUCTORS, INC.
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®

TIMBERLANE LANDFILL SITE LIFE CALCULATION

Originat Permit Area

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

Conversion Calculation:

Total Available

Volume

{cubic yards)

9,445,497

Disposed cubic
yards for that year

432,530
432,530
454 157
476,864
500,708
525,743
552,030
579,632
608,613
639,044
670,996
704,546
739,773
776,762
615,600
856,380
899,199
944 159

TABLE 1
Current Remaining
Volume Volume
{cubic yards) {cubic yards}
0 9,445,497
total in place cubic yards
cubic yards  per day that year
432 530 1512
865,060 1,512
1,319.217 1,588
1,796,081 1,667
2,296,788 1.751
2,822,531 1,838
3,374,561 1,930
3.954,193 2,027
4,562,806 2,128
5,201,850 2234
5,872,846 2,346
6,577,392 2,463
7.317,165 2,587
8,093 926 2,716
8,809,526 2,852
9,765,906 2994
10,665,105 3,144
11,608,264 3,301

%

Filled

0.0%

No.

years

D PR RO TENT RN

Remaining
Lifg
{Years)

17.00

Assumptions:

286 days a year

5.5 days a week

980 tpd (initially)

5.0% per year growth rate
waste density = 48 pcf

980 ton/day x 1/48 ft3/bs x 2000 Ibsfon x 1/27 cy/ft3 = 2314 .8 cy/day x 52 week x 5.5 day/week = 432,530 cyfyear
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. APPENDIX 45
ALTERNATE DAILY COVER SPECIFICATIONS

IESI TIMBERLANE LANDFILL S1GMA ENGINEERS & CONSTRUCTORS, INC,
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Swesceas oo wmst

DATLY LAN IDF ILL CO»VER
By the. year- 2009, four of; five. landfills; will be: full?

SOUTHWEST ENVIRDNMENT SEFIVICES, INC

2400 E. ERWIN * P.O. BOX 134 * TYLER, TEXAS 75702 “
’ 903/531/2211 '+ FAX 903/531-2312
-Web Site - www.gouthwestenvironment.com

“ Leader in Erosion Control”’
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* . r lentsre
non-tox:c and blodegradable. Lend Mother Nature a helplng hand make your landfill
more efficient by using Waste-Cover.

Meets ASTM D6523-ADC

Easy to mix

Sprays easily

Non-flammable

Controls blowing litter

Controls odor and disease vector
Aesthetically acceptable

Repels vermin

€ € € € ¢ ¢ € ¢ ¢

One dry component, eliminates fine
. . powders and dust

Use conventional hydraulic mulching
machines

€

Mix Ratio & Coverage Data

Mix ratio: 1 bag to
60 gallons water
Coverage (1 bag]: 450 sq. ft. per bag

Apblication and Coverage Data

Amount Pounds of Number of Coverage
. Water \Waste-Cover = = Bags Sy.Ft.
500 gal. 420 gal. 350 Ibs. 7 3150 sq. ft.
700 gal. 540 gal. 450 Ibs. 9 4030 sq. ft.
900 gal. 780 gal. 650 Ibs. 13 5880 sq. ft.
@ 00 gal. 900 gal. 750 Ibs. 15 6750 sq. ft.
1200 gal. 1020 gal. 850 Ibs. 17 7680 sq. ft.

1500 gal. 1380 gal. 1150 Ibs. 23 10350 sq. ft.
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MATERIAL SAFETY DATA SHEET

1dentiiy: WASTE COYER
(Altzemate Daily Cover)
). Genaral Information
Muanufacturer's Name: Southwest Environmeni Services
Address: 2400 Bast Erwin, Tyler, Texas 75702
Telephone Number: (903) 531-2211
BEMIS Rating: Health - 0 (nonnel muterial)
Fire - 1 (flush point sbove J06F)
Reactivity - 0 (stable)
It Hazardous Ingredients
Component: Paper/Wood Mulch (as fibers) 67-68 % by wt
CAS: 9004-34-6 (as fibers), non-hazardois waterial
except for potential of air-bome fbers.
OSHA PEL: For fibers/dust - 15 mg/m’ (total), § mgan’
(respirnble) )
. Component: Binder (pon-specific) 30 Yaby wt
CAS: 26499-65-0
OSHA PEL: For dust - 15 mg/m' (total), 5 mg/m’
(reapirable)
Componeunt: Ammonium sulfate 2 % by wt
CAS: 7783-20-2
OSHA PEL: For dust - |5 mg/m’ (tetal), 5mg/m’

ni

Pige 1 of 3 - MSDS - Waste Cover

{respirable)

Remaining Ingredients Constituto Less Th.an (<) 1 % of Product Materal.

Physical Characteristics

Appearance:

Odor:

Density:

pH:

Solubility (in water):
Meiting/Boiling Point:
Reactlvity in Water:

: ‘Ululched solid, tan, grayish-grcen
.. No discemible, characteristic odor

0.97 g/em®

62

Insolubie; will disperse in'water
Not applicable

Non-reactive

Page 3 of 5
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L

Fire and Explovion Hazard Daca

Flesh Point:
Combustibility:

Bxtinguishing Medin:
Fire Fighting Procadures:
Special Procedures:
Reactivity

Stability: .
Compatibility:

Conditians to Avoid:
Hazardous Polymerization;
Harardous Decomposition:
Heslth Hazard Data
Route(s) of Bntry:

Primary route of Exposure:
B ffects of Cverexpogura:

Carcinogenicity:
Ageruvated Conditions:

Emergancy/Fint Aid:

P.ge 2 of 3 - M3DS « Waste Cover

Greater than (>} 200°F

Non-combustibls at stundard temperature and
pressiea, diffioult to ignite.

Water/Moam

Rontiny

None

Stabla

For product integnity avaid excessive moisture
or humnidity until ready for uso.

None

Will not occur

None except those produced from lypical
combustion of nomal materials (CO,, CO).

Inhalation (as dust/fibers), incidental
ingestion, dermial/eye conlace.

Inhalation { as dust)

Inhnlntion - mildly toxic as an acute irilua
mucus membmney and upper respivatory
system.

Ingestion - Moy cause gastrointestinal
irritation, producing vomiting and/or dixrhea.
DermaVEye Contact - May cause slight
irmitation to skinfeyes.

Nono i
Raspiratory disorders or discascs may bo
aggravated by exposure from dust/fibers
Inhnlation - remove from exposure (remove o
fresh air). If pot breathing, give adificial
respiration. If bresthing is difficult, give
oxygen. Consult a physician.

Ingestion - None required for slight ingestion.
For large ingested quantity, induce vomiting.
Consult # physician.

Dermal/EBye Contact - Wash material foin
skin using soap and water. Iu case of eye
contact, flush syes with waler.

Page 4 of 5
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VH. SafeMandling and Use

Storage:

Releasws or Spills:

Wasta Dispogal Method:

Maintain in original sealed conlymers
provided by monufacturer. Material should be
stored in & mammer o prevent sccumulations
of airhome dust. Avoid axcegsive
moisturefhumidity to insure product inteprity.
Sweep/remove excads malerial and
contameriza,

This material, 1¢ 2 wuste und ue provided by
the manufacturer, is not & federaNy-defined
hazardous waste (40 CFR 261). Dispose ofin
accordance with applicable
Federal/State/Local requirements,

VII). Special Protection/Control Measnres

Retpiratary Protectjon:

Ventilation:

l . Byn Protection:

Skin Protection:

Work/Hygienic Practices:

D.ite Prepared: 416702

Resgpiratory protection required ifFOSHA PEL
(dust) is exceeded. WUse of 2 standard
pollen/dust type mask is recommondod as &
precautionary mensure,

Noms! ventilation js usually adequate to
muintain exposurs levels below OSHA PEL,
Respiratory proteetion is required if allowable
axposure levelis exceeded,

The use of poggles and/ar safety glasses am
recopinended a3 a precautionary measune,
The use of gloves is recommended asa
precautiopary meagurs if sk is broken or
sensitive.

Cleun and properly operating porsonal
protective equipment (PPE) whett required.
Noother PPE recommended ar required. Usa .
standard hygienic prtctices as with most von-
hazardous inutesials.

Pr:pared by: %
Steven R, dy, C.E {

ETTL BEngineers & Coopsultants Ine.

Tyler, Texas

(903) 595-4421

Paje3 of 3 - MSDS - Waste Cover

Page 5of §
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% LANDFILL SOLUTIONS
SPECIALIZING IN-COVER, HYDROSEEDERS & ODOR CONTROL

PROCEDURE FOR APPLYING HYDROMULCH AS AN ALTERNATIVE DAILY COVER

TRAINING
The operators shall be familiar with the M:S.D.S. for all hydromulch material.. Trammg will be conducted.on the use of
the material and the operations of the hydroseeder to-properly apply the hydromulch

MIXING FROCEDURE

The operator will mix the fiber material into the appropriate amount of Water. Upon thie addition of all bags of fiber, the
total batch.will be agitated at about half speed for a minimum of 15 minutes before application. The correct amount of all
ingredients will be determined by the supplier. The total amouiint of the hydromulch to be applied is directly proportionat
to the size- (square feet) of the active work face-and thie extent of the compéction of the surface. For each 900 square feet
of active: work face, the following amounts should be used:

Water 120 galloiis-
Waste-Cover 100 Ibs.

APPLICATION PROCEDURE

The-application of a kydromulch mixtiire should be done to the éntire waorking fice of. the landfilt at the end of the
workday: This is best accomplished by directing the flow of hydromu]ch into the air allowing; it to “rain down” onto the
active working face. ‘This will ensure that no shadowws are created as a result of inadequate surface compaction. The
operator may elect to apply-the mulch from two difeétions fo ensure that all areas are covered-and all shadowing is

" eliminated. Complete coverage is required to mest LAC 33:V11.711.B.2. for controlling discase vectors, fire, odors,

vermin, blowing litter, scavenging and creating an aceeptable aesthetes. The hydromilch mixture must be applied to a
thickness of 1/4 “ or greater. This can be dane from the tower of a standard hydroseeding machine,

- Ifinclement weather conditions rénder lhc placement of hydromu[ch as-a daily cover incffective, the landfill shall

temporarily revert to usmg another approved daily cover such as tarps or. 6" of dirt.

The mixture of Waste-Cover is non-toxic, non-combustible, totally biodegradable, and harmless to f sh, birds, plants, and
animals.

Operation Plan:

Fiber mulch mix will be applied-as-daily cover on well compacted exposed waste

*+  Materials will be: mixed and applied to the entire active working face in accotdance with the manufacturer’s
specificatian

¢ The application will be made at the end of each.work day~

«  The hydromulch mixture will be applied with a landfill modified hydroseeder to a thickness of 4™ or- greater

¢ The hydromulch applied as & slurry should be allowed:to dry for Epprox. 2 hours depending on weather
conditions

»  Traffic will be restricted over the areas covered-unti] the-matetial has set.

"« Hydromuleh can be applied in moderate rain. Du.rmg heavy inclement weather, other approved material will be

used for daily cover

»  Each application should last-for seven days, after which additional waste must be'added to the working face or
another application of liydromuich could be performed -

Based on local D.E.Q. requirements

P.O. Box B3407 - BATON ROUGE, LA 70884-3407 * OFFICE: (225) 757-4994 - Fax: (225) 757.7994

LVMINC@BELLSOUTH.NET
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PROCEDURE FOR APPLYING HYDROMULCH AS AN
ALTERNATIVE DAILY COVER

TRAINING

The operators shall be familiar with the M.S.D.S. for all hydromulch material.
Training will be conducted on the use of the material and the operations of the
hydroseeder to properly apply the hydromulch.

MIXING PROCEDURE

The operator will mix the fiber material into the appropriate amount of water.
Upon the addition of all bags of fiber, the binder will be added !ast and the total batch
will be agitated at about half speed for a minimum of 15 minutes before application. The
correct amount of all ingredients will be determined by the supplier. The total amount of
the hydromuich to be applied is directly proportional to the size (square feet) of the active
work face and the extent of the compaction of the surface. For each 900 square feet of
active work face, the following amounts should be used:

1-Water 100 to 110 gallons
2-Waste-Cover 100 Lbs. (2 Bags)

APPLICATION PROCEDURE

The application of a hydromulch mixture should be done ta the entire working
face of the landfill at the end of the workday. This is best accomplished by directing the
flow of hydromulch into the air allowing it to rain down onto the active working face.
This will ensure that no shadows are created as a result of inadequate surface compaction.
The operator may elect to apply the mulch from two directions to ensure that all areas are
covered and all shadowing is eliminated. Complete coverage is required to meet LAC
33:V11.711.B.2. for controlling disease vectors, fire, odors, vermin, blowing litter,
scavenging and creating an acceptable aesthetes. The hydromulch mixture must be
applied to a thickness of '4” or greater. This can be done from the tower of a standard
hydroseeding machine,

If inclement weather conditions render the placement of hydromulch as a daily
cover ineffective, the landfill shall temporarily revert to using another approved daily
cover such as tarps or §” of dirt.

The mixture of Waste-Cover is non-toxic, non-combustible, totally biodegradable,
and harmless to fish, birds, plants, and animals.
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Operation Plan

Fiber mulch mix will be applied as daily cover on well compacted exposed waste
‘Materials will be mixed and applied to the entire active working face in
accordance with the manufacturer's specification

The application will be made at the end of each work day

The hydromuich mixture will be applied with a landfill modified hydroseeder to a
thickness of 'A” or greater

The hydromulch applied as a slurry should be allowed to dry for approx. 1 to 2
hours depending on weather conditions |

Traffic will be restricted over the areas covered until the material has dried
Hydromulch can be applied in moderate rain. During heavy inclement weather,
other approved material will be used for daily cover

Each application should last for seven days', after which additional waste must be
added to the working face or another application of hydromuich could be

performed

'Based on local D.E.Q. requirements
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Soil Testing Engineers, Inc.

318 HIGHLANDIA DRIVE (70810) « P.O, BOX 83710 (T0884) » BATON ROUGE, LOUISIANA
PHONE (225) 752-4790 » FAX (225) 752-4878 + www.ateofla.com

GORDON P. BOUTWELL. JR., PhD.
CHING N. T3AL, Ph.D.

DANIEL J. HOLDER, MS

CHAD M. POCHE, MS

CHARLES 5. HEOGES. MS
KENNETH A FLUKER. M3

ZIAD H. ALEM, US
STEVE M, MEUNIER November 21 , 2001
KELLIE T MCNAMARA

Louisiana Vegetation
Past Office Box 33812
Baton Rouge, Louisiana 70884

Attn: Mr. Don Breaux
Re:  Altemnative Daily Cover

Flammability Potential
STE File: 01-3044

Gentlemen:

We have completed the Flammability Potential Screening Analysis of Waste (ASTM D4982-95) on
a sample of WASTE COVER submitted by Mr. Andrew St. Pierre on November 21, 2001, Method
A of the above procedure was performed on the sample submitted. Following Section 9 (Procedure)
of Method A the sample was found to have a negative Flammability Potential.

If you have any questions conceming this information, please contact us at 225-752-4790,

Sincerely,
Soil Testing Engineers, Inc.

{ .

Ching-Nien Tsai, Ph.D.; P.E. George L. Perkins, C.E.T.
Chief Engineer QC Manager
GLP/kab

meavkLTeobwro GEOTECHNICAL, ENVIRONMENTAL & MATERIALS CONSULTANTS 013044
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Posi-Shell Description Page 1 of2

S s

COVER SYSTEM

Description

Posi-Shell Cover is a spray-applied, cement-mortar coating, similar to stucco, used
for tandfill daily cover, intermediate cover, erosion prevention, and odor control.

Posi-Shell replaces costly, and sometimes scarce soil as daily cover of landfill solid
waste, thereby preserving a valuable natural resource, as well as conserving
valuable air space, and greatly extending the life of a landfiil.

Simple to mix and easy to use, the Posi-Shell Cover System

consists of a liquid base, a mineral binder, and specialized

Posi-Pak fibers. Because it forms a durable, non-flammable

® crust that resists wind and water erosion, Posi-Shell is also

i idea! for applications such as erosion control, ditch-lining,
dust control, cover for contaminated soil, compost, coal, or

cement clinker piles, mining applications, voc suppression, sludge tar lagoons, and

similar industrial purposes.

POSI-SHELL ADVANCED FORMULATION

The Posi-Shell Advanced Formulation (AF) Cover System is a low-cost,
versatile alternative to traditional landfill daily cover materials and is the
§ ideal solution for both small and large landfiils and industial projects. It
il offers the same non-flammable durability as the traditional formulation
of Posi-Shell, but our unique setting agent comes in bags for easy
mixing and strorage, plus it can be applied with common hydro-seeding
equipment.

1 Posi-Shell AF is a spray-on sturry composed of water, Posi-
M Pak Type P-100 Fibers, PSM-200™ Setting Agent, and

5 optlonally, Portland cement. Like the traditional formulation
ﬁ"%gg .” / ‘a of Posi-Shell, the Advanced Formulation hardens to a stucco-
QR ITMI fike cover that meets and exceeds regulatory requirements
for the control of tandfill vectors, fires, odors, blowing litter,

and scavenging.

hup://www.landfill.com/posishell_desc.him] 6/28/2007
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Posi-Shell Description Page 2 of 2

“

- Main Office
r. 2183 Pennsylvania Avenue
Apalachin, NY 13732 USA

1 B0O 800 7671
Phone: 607 625 3050
Fax: 607 625 2689

hup://www landfill.com/posishell_desc.him] (RNNNT
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Posi-Shell Applications - DAILY, INTERMEDIATE, AND LONG-TERM COVER Page | of 2
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-

‘@ Landfill Service osi-Shell .

COVER SYSTEM

CORPFPOGREATION

Posi-Shell has been approved for daily cover, and

intermediate and long-term cover for landfills, stockpiles, and

& hazardous waste sites. The primary component of the

formulation is a cementitious mineral binder reinforced with

i structural composite fibers, which results in excellent
resistance to erosion and cracking and provides long-term

durability in various weather conditions.

Applying Posi-Shell cover is a simple one-person operation
using either the specialized Posi-Shell equipment with the
traditional Posi-Shell formulation, or a standard hydroseeding
unit and Posi-Shell Advanced Formulation. One [oad of Posi-
Shell requires just one hour for mixing, application, and
rinse-out. Landfill operators realize a huge savings in
airspace, labor, machinery, and fuel costs through use of the Posi-Shell Cover
System over traditional soil cover.

After application, the Posi-Shell sturry hardens to a non-flammable and highly
impermeable coating that easily conforms to the irregular contours of a landfill. Its
color and texture provide a uniform appearance that is aesthetically appealing to
nearby residents; and because of its inherent aikalinity, Posi-Shell suppresses
typical landfill odors as well.

1Posi-Shell is highly effective in preventing wind-blown litter,
landfill fires, scavenging, and vector problems. Posi-Shell has
M met the rigorous standards required for approval by

PR numerous state requlatory agencies and has been favorably

| http://www.landfill.com/posishell_app.html 6/28/2007
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Posi-Shell Applications - DAILY, INTERMEDIATE, AND LONG-TERM COVER Page 2 of 2

evaluated for Superfund use by the USEPA. Made of non-
flammable, non-toxic materials, Posi-Shell is an environmentally compatible,
. multi-purpose landfill cover solution.

Posi-Shell Cover System:

» Conserves airspace

« Mitigates odors

Reduces airborne debris

Controls vector populations

Enhances safety through non-flammability
Discourages scavenging

Cuts operating expenses

Extends landfill life

Increases profits

Main Office
2183 Pennsylvania Avenue
Apalachin, NY 13732 USA

1 800 800 7671
Phone: 607 625 3050
Fax: 607 625 2689

hutp/iwww.landfill.com/posishell _app.html 6282007
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COVER SYSTEM

BRIEF SPECIFICATIONS

» Spray applied mortar containing greater
than 50% by weight, cementitious mineral
binder

» Fiber reinforced mixture incorporating
quarter-inch very fine (1.5 £ 0.2) denier
polyester fibers with proprietary finish for
rapid, non-clumping, aqueous dispersal

e Non-combustible, non-fuel contributing,

and non-smoke releasing in accordance
. with ASTM 1354

| ¢ No free liquid in accordance with paint filter
test (negative result for SW-846)

¢ Hydraulic conductivity not greater than 1 x
10"° cm/sec when cured

+ Non-toxic as indicated by TCLP testing

¢ Self-contained diesel/hydraulic mineral
binder storage silo with 50 ton Portland
Cement capacity, capable of feeding 1 ton
per minute into mixer-applicator

o Self-contained diesel/hydraulic towable
mixer-applicator with 2000 gallon minimum
slurry capacity capable of mixing load
within 10 minutes. Progressing cavity
mortar pump able to shoot mortar slurry
150 ft @ 100 GPM
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COVER SYSTEM
ADVANCED FORMULATION

BRIEF SPECIFICATIONS

Spray applied mortar containing approximately
25% by weight, cementitious mineral materials

Excellent opacity and adhesion to heterogeneous
waste materials

Fiber reinforced mixture incorporating quarter-
inch very fine (1.5 £ 0.2) denier polyester fibers
with proprietary finish for rapid, non-clumping,
aqueous dispersal

Complies with ASTM D6523 “Evaluation and

Selection of Alternate Daily Covers (ADC) for
Sanitary Landfills

Non-flammable in accordance with ASTM D4982
“Flammability Potential Screening Analysis for
Waste”

No free liquid in accordance with paint filter test
(negative result for SW-846)

Non-toxic as indicated by TCLP testing

Can be applied with commonly available
hydroseeding equipment, or with specialized
landfill ADC machines

Posi-Shell* Cover System is patented technology in the U.S. and Intemationally
Pasi-Shell* and Pasi-Pak ¥ are registered trademarks of Land il Service Corporution
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Posishell Coverage Page 1 of |

(@ Landfill Service osi~-Shell -

COKPORAMATLON COVER SYSTEM
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Main Office
2183 Pennsylvania Avenue
Apalachin, NY 13732 USA

1 800 800 7671
Phone: 607 625 3050
Fax: 607 625 2689

hutp://www.landfill.com/posishell coverage.html 6/2812007
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@) American Standards @Testing Bureau, Ine.

40 WATRA SYMEoY, MV YORK, N.Y. 10004 . PHONE: (212) 0433188 . FAX: 212 eus.230

. July 20, 1595

Landfil) Sarvice Corporation
2183 Pennpylvanis Avonue
Apalachin, KY 137132

Att: Mr. Georpgo Nealon
Gentlemen:

RE:  Heat & Visible S8moke Release Rates for Poaf-Shel)
ASTR P, #1235-536; LR. #28007

Pursuant to your recent request, ASTB/New York reccived and tested the heat
and visihin smoke relepse rates for one (1) Posf-5Shel) Cover System product
at por the requirsments of ASTM E-1354. The nominal heat fluxes wera 25,
35 and 50 kw/mi, respectively, and all specimens were tested in the
horizontal erientatien,

‘ The Posi~Shell sample tested did not ignite at 25, 35 or S0 kW/e2., At the
nost extremg heat flux, 50 wW/m?, the mass loss of the specimen was 6,9%,
glthough 1ittle or no smoke was observed. The messured paak and average
valuee of the heat and vigible smokr release cates at SU kw/a? arg¢:

. PEAK AND AVERAGE VALUES (50 kW/m2) PEAK IIME AVERAGE
Hegt Relaase Rate (kW/m?) 6.9 187 3.6
Eff. Heat of Comb. (MI/kg) a27.8 8§12 2.7
| Specific Ext. Area (m¥/kg) 4.2 17 0.4
] (%0/%g) 6.0 a0a 2.0
€02 (ko/kg) 0.8 380 ¢.0

Since ignition did not accur, the hgat release rate, total heat raleased
and effective heat of combustion are not considered to be useful data but
are reported for completeness. In summary, the Posi-Shell exanined must be
clasaified as non-combustible, non-fuel contributing and ncn-sooke
releasing mataerial.

Respactfully submitted,

AMERICAKN STANDARDS TESTING BUREAU,

//W ?f

§. C. Brooks, P.E. V. uorfo Eng.Sc. D
Project Enginear Technicd® Director
SCa/vM/dk

Enc.

AN IHDEMENBCHNT TCCHWICAL AGENEY FOM CEYRTIFICATION, CONGULTING, RENEAACK AWD DEvELOPWENT DAMPLING AND TES™INO
CLPCAT CHEMICAL, CLECTRIZAL, MWMECHANICAL ARD METALLUMGIGAL (NVEAMOATIONS SEFVINA WDULYEY AND PROTFASVIONY
FACT PINDING LADORATORIES APECIALIIING W AFECINCATION AND BTAMDARBITATION OF MATEMMLS, PAOUCELECE AND TIOTH
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SOIL & MATERIAL TESTING, INC.

57 SOUTH MAIN STREET « CASTLETON. N Y. 12033

Oftice Telephone Ollice Telephone
Casllelon (518} 732.7205 Bingharmon [607) 722-1582
Fax (518} 732-4516 Kingston {914 136-4471
Pintshield {412 499-5338
HYDRAULIC CONDUCTIVITY TEST DATA
Project Name: LANDFTLL SERVICE CORP. POSI-SHELL
Client: Landfill Technologies, Inc.
PO Box 519
West Sand Lake, New York 12196
ST Project No. 80799
Sample Description: Visual Description:
Gray Cementitious Material
Sample #!

Undisturbed Shelby Tube Specimen:

Dare Sampled: 10/23/95 Date Tesced: 10/27/95 f(/d
Date Reported: 10,/31/9: Reviewed By: REV
Test Standard: ASTM D 5084 Test Description: Falling Head/Rising
. Test By: DW tail Flexible Wall Permeabilicy
RESULTS:
‘ Initial Speciman Test
Proverties Conditions
Length = B8.20 cn Back Pressure = 66.0 psi
Diameter = 7.21 cm Cell Pressure = 70.0 psi
Moigture Content = 63.0% Hydroulie Gradient = 10
Wet Density = 96.5 pef Permeant Liquid: Air-less
Dry Density = 59.2 pef Tap Water
Remarks:

Hydraulic Conductivity: k,q = 1.5 X 1078 em/sec

SOIL & MATERIAL TESTING, INC.

| Thomas M. Kenney /

FOUNDATION SECRINGS * SOIL & MATERIAL TESTING ¢ CONSTRUCTION QUALITY CONTROL & DESIGN

g T
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SOIL & MATERIAL TESTING, INC.

Nad °

Project Name:

Client:

SMP Project No.

Sample Description:

SOUTH MAIN STREET » CASTLETON. NY, 12033
SMT Office Telephone Office Telephone
”‘ Castleton {518) 7327205 ginghamton (607)722-1582
Fax {518) 732-4516 Kingsion {914)336-4a 71
Pittstield {413} 4995338

HYDRAULIC CONDUCTIVITY TEST DATA

LANDFTLL SERVICE CORP. POSI~-SHFLL

Landfill Technolegies, Inc.
PO Box 519
West Sard ILake, New York 12196

80799

Visual Description:

Gray Cementitious Material
Sample #2

Undisturbed Shelby Tube Spgecimen:

Date Sampled: 10723795
Date Reported: 10/31/95

Test Standard: ASTM D 5084

. Test By: DW

Date Tested: 10/27/95 @V\/

Reviewed By: REV

Test Description: Falling Head/Rising
tall Flexible Wall Permeabilicy

RESULTS:

Initial Specimen
Properties

Length = 12.36 cm
Diameter = 7,16 cn
Moisturs Content = £9.1%
Wet Density = 95.5 pcf
Dry Density = 59.7 pcf

Remarks:

Test
Cornditjions

Back Pressure = 66.0 psi
Cell Pressure = 70.0 psi
Hydraulic Gradient = 10
Permeant Liguid: Air-less
Tap Water

Hydraulic Conductivity: k,q = 5.8 X 1078 cm/sec

SOIL & MATERIAL TESTING, INC.

TN

Thomas M. Kenney '

FOUNDATION BORINGS * SOIL & MATERIAL TESTING » CONSTRUCTION QUALITY CONTROL & DESIGN
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Adirondack

Environimenti Servces, inc.

. Experlance Is the solutlon

314 Nurtls Pear] Street = Albuny, New York 12207 « 800-848-4983 » (518) 434-4546 = Fax (518) 434-0891

CLIENT: Landfill Services Corporation Date Sampled: 12/19/00

CLIENT'S SAMPLE ID: POSI-SHELL Date sample received: 12/27/00

AES sample #: @1227AN61 Samples taken by: G.E./D.B. location: Chemung County
MATRIX: Solld Sample grab

PARAMETER PERFORMED METHOD RESULT UNITS NOTEBK REF TEST DATE

Flammabillty Potential ASTM D 4982-95 Negatlive TF-H-22 12/27/00

. Page 2

Albany, NY  Saratoga Springs, NY © New Haven, CT
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Eraornie ot Sargdov, g

. . Adlrondack

& bull service anatyticol research laharatary sHacing salutians to envirunmental cancerns
314 Narth Pearf Screct » Albany, New York 12207 ¢ 518 434-4546 » Fax: 518 434-0801

CLIENT'S SAMPLE ID: POSI-SHELL (WET) Date sample received: 07724795

AES sample #: 950724 001 Samples taken hy: Dave Hansen Locatlon: Albany, NY
MATRIX: Product Test ‘ grab

PARAMETER PERFORMED METHOD RESULT UNITS NOTEBK REF TEST DATE

Paint Filter SW-81¢& Negative MC-X-8

S Laa (A

CLIENT: Landf{]ll Technologles, Inc. Date Sampled: 07/24/35

. Repcri fae: O7/z6/95

Page 2
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314 Nonh Pearl Stret ]
Albany, New York 12207 .
518-434-4546/434-0891 FAX

M
L FRR STl

Adirondack

Ernrcranental Scrvices. Inc.

A tull gervicn analytical ressarch laboratory offering solutlont to sohetronmental concems

CHAIN OF CUSTODY RECORD

CLIENT NAME (_MD FIL L PAOJECT NAME {Locstlan) SAMPLERS: {Names)
TECHNOLOGH IES, INC DAVE HANSEA|
ADORESS PO HUMBER SAMPLERS: (Signatum)

VME | gaupLETYPE |NUMBER
AES CUENT OATE Awem. or
RAMPLE KUMBER SAMPLE IDENTIFICATION L LDCATION SAMPLED | Pepm. | MATRIX a CONT'S ANALYSIS REGUIRED

9 aNog; | PoSi~ SHELL(WETIATUL] (] | | Free Lot
— W2l Y P09+

w846

vy
("
o Qnag

‘J: ‘Ib ‘lb 1]’ ‘lb ‘]) ‘IF "F ‘lil ‘j: \F 'ﬁ‘_li "_F

,

Turnaround Time: \ ( 1 o Laboratory Approval:

Relinquished by: (sias ' Recelved by: (sgneure: Date/Time

. (. - |

Retinquished by: s Recelved by: sigaiwm) Date/Time
|

Relinquished by: (sineure Received by: signatura Date/Time
|

Dispatched by: signeiur Date/Time - .| Receiyed Xf/ LaB)Trato by: ate/Time
RS R A
A

Method of Shipment: Saend Repart To: | £ileht Phone No.:

l.

Tha Laboratory reserves the right to retum hazardous sampies to the cllant ar may lovy an spproprists fee per containar for disposal.

\WHITE - Lab Copy YELLOW - Samplor Copy PINK - Ganerstor Copy
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. POSI-SHELL® TCLP ANALYSIS

The following table summarizes the TCLP results for the Posi-Shell mixture
and its individual components.

Concentration, ma/l

COMPONENT As Ba cd Cr Pb Ha se Aq
Mineral Binder

(CKD) <0.5 0.8 0.02 <0D.05% <0.5 <0.02 <0.1 <0,05

Posi~Pak® Fiber <0.5 0.43 <0.01 <0.05. <0.5 <0.02 <0.1 <0.05

EarthTone Dye
(Brown) <0.5 0.34 0.02 <0.05 <0.5 <0.02 <0.1 <0.05

Posi-Shell mix
(field - fresh) <0.5 0.22 <0.01 <0.05 <0.5 <0.02 <0.1 <0.05

Posi-Shell mix

(fresh - lab) <0.5 0,30 <0,01 <0.05 0.5 <0.02 <0.1 <0.05
Posi-Shell mix
. (one yr. old) <0.5 0.08 <0.01 0.08 <0.5 <0.02 <0.1 <0.05
Regulatory Level 5.0 100.0 1.0 5.0 5.0 0.2 1.0 5.0
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314 North Peart Street
Abany, New York 12207

A dir c
Oﬂda k 518-4734-4546/7434-0891 FAX
L]

Environments! Services, Inc.

) . - A full vervice snatylicat resamrch laborstory oftering salulfons b savlmamentsl eoncaens

|

| CLIBNT: Landfill Technologies, Inc. Date Sampled: June 1992
CL.TENT'S SAMPLE ID: IND CXD J92 Date sample received: 06/16/92
ARS sample #: 920616 JOI Samples taken by: David Hansen location: Albany Landfil

MATRIX: solid waste grab
PARAMETFR PERPORMED METHOD RESULT UNITS NOTEEX REF TEST DAT
TCLP Bxtraction PPA-) 311 Complete BPT-D—-4 06/19/9
Arsenic-TCLP Extract EPA-6010 0,5 mg/i Ice-y-18 07/01/9
Barium-TCLP Patract EPA-H010 0-‘38 mg/1 ICP~-Y~18 07/01/9
Cadmium~-TCLP Pxtract EPA-6010 0.02 mg/1 JCP-Y-18B 07/01/9
Chromium-TCLP Extract EPA-6010 €0.05 mg/1 ICP-Y-30B 07/18/9
lead-TCLP Pxtract PPA-6010 0.5 mg/1 1ICP-Y-18  07/01/9
Mercury-TCLP Bxtract PPA-T4T0 €0.02 mg/1 MET-FAB-39 06/24/9
Selaninm-TCLP Extract EPA-6010 €0.1 mg/t Icp-Y-18 07/01/9
. Silver-TCLP Fxtract PPA-6010 <0.05 mg/1 1CP-Y-18 07/01/3

Adirondack Environmental Services. Inc.
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314 Horth Pazrl Steeat
Albany, New York 12207

/akdkondack
| 518-434-4546/434-0891 FAX

Trwhgnmenlal Servic ey, inc.

‘:. . T - - A full rervice analylicel research [nboratory oftering solutlens o snvirosmental concorng
CLIENT: Landfill Technologies, Inc. Date Sampled: June 1992
CLIENT'S SAMPLE 1D: Fiber Date sgample received: 06/16/92
AES gample 1 920616 JO3 Samples taken by: David Hansen Location: Albeny Landfi
MATRIX: solid waste grab

PARAMETER PERPORMED METHOD RESULT  UNITS  NOTEBK REF TEST DA
TCLP Pxtraction EPA-1311 Complete EPT-D-4 06/19/
Arsenic-TCLP Bxtract PPA-6010 .5 mg/1 ICP-Y~18  07/03/
Barium-TCLP Bxtract EPA~6010 0.43 mg/1 1CP-Y-18 07/01/
Cadmium-TCLP Bxtract BPA-6010 €0.01 mg/ | ICP~Y-18 07/0t/
Chromium—TCLP Extract EPA-6010 <0.05 mg/l 1cP~Y-308 07/18/
Lead-TCLP Extract EPA-6010 0.5 mg/1 1CP-Y-18 01/01/
Mercury-TCLP Bxtract PPA-T470 <0.02 mg/1 MET-PAB-3% 06/24/
Selenium-TCLP Extract PPA-6010 0.t mg/1 IcP~Y-{8 or/01/

. Silver-TCLP Bxtract FPA-6010 €0.05 mg/! ICP~Y-18  07/01/

Adirondack Environmental Services. Inc.
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Adirdhdack

Cowlronmenist Services, Inc.

314 North Peart Streel
Atbany, New York 12207

518.434-4546/434-0891 FAX
»

A full gervice analytisaf rsesrch [aboratory offering sclutitat to asvionmentat tnn:n_n_u

CLIENT: Landfill Techneologies, Inc.

CLIBNT'S SAMPLE 1D:

AES gample f: 920616 JO4

PARAMETER PERFORMED

TCLP Extraction
Arsenic-TCLP Extract
Barium-TCLP Bxtract
Cadmium-TCLP Fxtract
Chromium-TCLP Extract
Lead-TCLP Extract
Mereury-TCLP Extract
Selenium-TCLP Extract

Silver~TCLP Extract

E-Tone

Samples taken by:
MATRIX! solid waste

METHOD
EPA-131]
BPA-6010
PPA-6010
gPA-6010
PPA-6010
EPA-6010
PPA-T4T0
PPA-6010

FPA-6010

Adirondack Environmental Services. inc.

Date Sampled: June 1992
Date sample received: 06/16/92

David Hansen Location: Albany Landfil)

grab

RESULT  UNITS NOTEBK REF TEST DAT!

Complete EPT-D~4 06/19/9:
€0.5 mg/1 1cp-Y-18 07/01/9:
0.34 meg/1 ICP-Y-18  07/01/9;
0.02 mg/1 1cP-Y-18 07/01/9:
€0.0% mg/1 1CP-Y-30B 07/18/9.
0.5 mg/1 IcP-Y-18  07/01/9:
€0.02 mg/1 MET-PAB-39 06/24/9
0.1 mg/ | ICP-Y-18  07/01/9: |
€0.05 mg/1 ICP-Y-18  07/01/9

|
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314 North Peard Sireet

O dirohdack™>] Ay, New York 12207
Ervianmenial Services. Tne. R 518-434.4546/424.0851 FAX

. o A ful) service nnatylicsl vaearch laborstory ofterdng solutions b environmantsl concarns
CLIENT: Landfil! Technologies, Inc. Date Sampled: 06/16/92
CLIENT'S SAMPLE ID: PS-1 WP (POSI-SHELL, FIELD) NDate sample received: 06/16/92
ARS gample #: 920616 JOS Samples taken by: David Hansen Location: Albany Landfil

MATRIX: solid waste grab

PARAMETER PERPORMED METHOD RESULT UNITS NOTEBK REP TEST DA"
TCLP Extraction EPA-1311 Complete EPT-D-4 06/19/¢
Arsenic-TCLP Bxtract EPA-6010 €0.5 mg/1 ICP-Y-18 o07/01/¢
Bar jum~TCLP Extract EPA-6010 0.22 mg/1 ICP-Y-18 or/or/c
Cadmium-TCLP Extract EPA-6010 0.0t mg/1 ICP-Y-18 07/01/f9
Chromium-TCLP Extract EPA-6010 <0.05 mg/1 ICP-Y-30RB 07/18/¢
l.ead-TCLP Bxtract EPA-6010 €0.5% mg/1 ICP-Y-18 0r/01/°
Mereury-TCLP Fxtract EPA-7470 £0.02 mg/1 MET-PAB-39 06/24/¢
Seleniym-TCLP Extract PPA-LOIO 0.1 mg/1 1CP-Y-18 07/01/

. Silver=TCLP Bxtract PPA-6010 <D.05 mg/1 ICP-Y-14 07/01/¢

Adirondack Environmental Services. Inc.
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3td North Pearl Street

| AN dirchdack™  Abany, New Yok 12207
| Envtionmental Servicas, tnc. R 518-434-4546/ 434 0891 FAX
. - A full parvics aniytieal reseerch laborstory oitering selctiont o anviranmental canearns
CI,IENT: Landfill Technologies, Inc. Date Sampled: 06/16/92
CLIENT'S SAMPLE ID: PS-1 W1, (POSI-SHELL, LAB) Date sample received: 06/16/92
ABS sample 0@ 920616 JO& Samplea taken by: David Hansen Location! Albany Landfi)
MATRIX: aolid waste grab

PARAMETER PERFORMED METHOD RESULT UNITS NOTEBK REP TEST DAl
TCLP Pxtraction FPA-1311 Complete BPT-D~4 06/19/¢
Arsenic-TCLP Extract BPA-6010 <0.5 mgfl Ice-Y—-18 o1/01/9
Barium-TCLP Bxtract BPA-6010 0.30 mg/1 I1CP-Y-18 07/01/5
Cadmium-TCLE Bxtract PPA-6010 €0.01 mg/ L Ice-Y-18 01/01/9
Chromium-TCLP Fxtract EPA-6010 <D.05 mg/} ICP-Y-30B  07/18/¢
Lead-TCLP Extract EPA-6010 €0.5 mg/l ICP-~Y~18 07/01/%
Marenry-TCLP Extract PPA-T470 .02 mg/} MET~FAB-39 06/24/¢

I Selenium-TCLP Extract EPA-6010 0.1 mg/1 ICP-Y~18 o0r/01/¢

. . Silver-TCLP Extract PPA-6010 €<0.05 mg/1 ICP-Y-18 07/01/¢

ondack Enviranmental Services. Inc.
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-

314 Norih Peai! Street
Albarty, New York 12207

A dirohdack
|, 18-434-45461434.0801 FAX

Envhenmental Services, Ing,

. . A talt service snalylical research laboratory offering solutiont Yo environmantst tnnnm;
CLIPNT: Landfi)l Technologies, Inc. Date Sampled: June 199)1
CLYENT'S SAMPLE 1D: PS-)Y (POSI-SHELL, ! YEAR OLD) Date sample received: 06/16/92
AES sample #1: 920616 107 Samples taken by! David Hanaen Location: Albany landfi
MATRIX: solid waste grah

PARAMETER PERPORMED METHOD RESULT UNITS NOTEBK REF TEST DA
TCLP Extraction BPA-131} Complete EPT-D-4 06/19/
Arsenic-TCLP Exteact BPA-6010 €0.5% mg/1 ICP-Y-18 orjot/
Barium-TCLP Bxtract EPA-6010 0.08 mg/1 ICP-Y-18 o7/04/
Cadmium-TCLP Bxtract BPA-6010 <0.01 mg/i ICP-Y-18 07/01/
Chromium-TCLP Bxtract EPA-6010 0.08 mg/) ICP-Y-308 07/t8/

| Lead-TCLP Extract BPA-6010 €0.5 mg/1 I1CP-Y~18 or/ot/
Mercury-TCLP Extract EPA-T410 €0.02 mg/l MET-FAB-39 06/24/'
Selenium-TCLP Extract PPA-6010 0.1 mg/1 Icp-y-18  07/01/:
Silver-TCLP Extract EPA-6010 <0.05 mg/1 1CP-Y~-18 07/01/

Adirondack Environmental Services. Inc.
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Posi-Shell AF, 2 ton mix with portland

Adirond

Pe !
Epviipnmanlal Servicet Inc,

®
Experience is the solution
314 North Pearl Straat + Albany, New York 12207
(B00) B48-4983 ¢ (518} 434-4546 + Fax (518) 434-0891

July 13, 2006

Joel E. Lanz

Landfll Service Corporation
2183 Pennsylvania Avenue
Apalachin, NY 13732

TEL: (607)625-3050
FAX: (607) 625-2689

Work Order No: 060630045

| RE: Product testing

Dear Joel E. Lanz:

\ Adirondack Environmental Services, Inc received 3 samples on 6/30/2006 for the anatyses
. presented in the following report.

There were no problems with the analyses and all associated QC met EPA or laboratory
specifications, except if noted,
[ you have any questions regarding these tests results, please feel free to call.

Sincerely, ELAP#: 10709
-y AIHA#: 100307
\Jox

“——Tm‘ﬁ’ﬁanie!s

Laboratory Manager
Qualiflers: NI} - Not Detected at the Reponting 1.imit S - Spike Recovery outside accepled recovery limity
. I+ Anatyta detected below gquanititativn limits R - RPD outside accepred recovery imis
R - Analyte dewected in the associsted Method Blank T - Tentitively ldemificd Compound-Fstimated Cone.
X - Vilue exceeds Maximum Contaminant Level E - Value above quantitatinn rnge Page 1 or 2
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\.

Adlrondack Envnron mental Serv:ces, [nc

(‘ LIFN’I :
Wark Order:
Project:
PO#:

Analyses

l andf' 11 Ser\ncc Corporatmn

060630045

Product testing

Result

Date:

Chent ‘aample ID

Collection Date:
Lab Sample ID:
Matrix:

I’Q L Qual Units

1 3-Jui-06

Pos: AF Pcm#Z

060630045-002

SOLID

DF Dnte Analyzed

TCLP ICP METALS SWE010B/1311
{ Prap: SW1311 - T7/5/2008 }

Ajuminum-TCLP <10
Antimony-TCLP < (.80
Arsanic-TCLP < 0.050
Barium-TCLP 1.3
Berylllum-TCLP < 0.080
Boron-TCLP <0.50
Cadmium-TCLP < 0.050
Chromium-TCLP 0.16
Cobalt-TCLP < 0.50
Copper-TCLP < Q.050
ron-TCLP < (.50
Lead-TCLP < 4.050
Magnesium-TCLP <0.50
Manganesa-TCLP < 0.20
Molybdenum-TCLP <0.10
Nickel-TCLP <0.20
Salenlum-TCLP < 0.050
Siiver-TCLP <0.10
Thallium-TCLP <0.10
Titanium-TCLP <0.10
Vanadium-TCLP <{0.20
Zinc-TCLP <0.10
Zircontum-TCLP <0.50

qull Mers:

ND Not Dclmrd at lhc Reponting [imit

I - Aoalyte detected bedow quanititatinn limits

1.0
0.60
0.050
0.10
0.050
0.50
.050
0.050
0.50
0.050
0.50
0.050
0.50
0.20
0.10
0.20
0.050
0.10
0.10
0.10
0.20
Q.10
0.50

B . Analylc detected in the associsted Method Blank

X - Vatue excoods Maximum Contaminant Level

myiL
mgrL
mgiL
mg/L
mg/L
mg/lL
mg/L
mofL
mgiL
mgiL
mg/L
mgit
mg/L
mg/lt
mo/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/l
mg/L.
mgiL

h ak ek ok ek b ek b eh me ek o R ik e ok ek ek e e b b ma

Analyst: SM

7/43/2008 1:18:00 PM
7{13/2008 1:18:00 PM
7113/2008 1:18:00 PM
TH32006 1:18:00 PM
712006 1:18:00 PM
71372008 t:18:00 PM
THAU2006 1:18:00 PM
71320068 1:18:00 PM
/13,2008 1:18:00 PM
TA372006 1:18:00 PM
T/13/2008 1:18:00 PM
Ti13/2008 1:18:00 P\
711312006 1:18:00 PM
711372008 1:18:00 PM
71312008 1:18:00 PM
/1342008 1:18:00 PM
71372006 1:18:00 PM
711372006 1:18:00 PM
7/13/2008 1:18:00 PM
T113/2006 1:18:00 PM
TH13/2008 1:18:00 PM
T/13/2008 1:18:00 PM
7/13/2008 1:18:00 PM

S- Spnke Recuvcry ouu:de nccepted recovery Ilmnti

R - RPD vutside accopted recovery limits

T - Tentitively identified Compound-Estimated Cone.

E - Yalue above quantitation range

Page 2 of 2
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ASSESSMENT OF COVER APPLICATION TO
REDUCE AIR EMISSIONS FROM HAZARDOUS
WASTE
LAIDLAW - CORUNNA FACILITY
SARNIA, ONTARIO

o o B B S R )

Project Number: 97-411
Date: December 22, 1997
Submitted By: Rowan Williams Davies & [rwin Inc.
_ Project Manager - firian Handy, B Sc., C. Chem.
l] Project Coordinator - - Adam Quipp, DET
ﬂ Principal - David Chadder, Hon. B.Se,, QEP
Submitted to: Mr. Blake Nesbin

Laidlaw Cnvironmental Services Limited

s R

Rowan Williams
1Tavies & Irwin Inc.
Comnuting Engriniety

590 Waudiawn Road West
Guelph, Ontang

Canxla NIK 1B

fet: 1519) 823030

ae {51 B2 16

sl mladiwdi cum
Yichistie  bip fawsy nvdi Com
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L INTRODUCTION

®

Rowan Williams Davies & Irwin [nc. (RWDI) was retained by Laidlaw Environmental
Services Limited (Laidlaw) to undentake an assessment of Posi-Shell, a cover material, 10 reduce air
emissions of volatile organic compounds (VOC’s), aldchydes, ketones and alcohols from the
exposed waste at Laidlaw’s Corunna Facility. Posi-Shell is described by its supplier as an agprepate
ol (recycled) cementitious mincrat binder, liquid (walcr), recycled plastic and cellulose fibres. After
curing, the cover is considcred to provide an non-permeable cover over the exposed wasle,

minimising any chemical emissions.

YA Y Y Y

The objectives of this study was 1o provide an independent assessment of the cover’s ability

to surpress odourous emissions up to three weeks alter application.

The basic tasks undertaken in this study are described betow:

. select three sampling locations on the exposed wasle at the pit face of the landfill;

. determine the emission rate of target compounds, prior to application, using an isolation lux
chamber;

. delenmine the emission rates of the target compounds one day, 1wo days, one week. two

wecks and three weeks afier application; and

. assess the emission reduction efficiency of the foam.

B st ::_I"-(fm;"&.;\}-ptiualiun to Reduce Air Eanssions trom Hazardows Waste
iher 22, 147 - Laidban Corunna Faciliny « Project #97-311 Page |
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I

2. METHODOLOGY

2.1 Sclecied Target Compounds

Table | presents the list of selected tarpet compounds. The ist was based on sampling and
headspace analysis conducted by Laidlaw at three Test-Bucket locations on the landfill pit face (Pit
Cell #17) during July 11 and l4; 1997 [1]. Figure | shows a site map with the three sample
locations. Shows a site plan of the facility including the three sample locations The list represents

a cross-scclion of contaminants that are common to the waste stream at the Corunna facility,

Table It  List of Tarpet Compounds.

Acctone o-Xylene
Benzene p--m-Xylene E
Butancdiol Propana!
1-Butanol Propanol
| 2-Butanol Styrene
| Butenal Tetrachlorethylene
: Chlorobenzene 1.3.5-Trimethyl Benzene
! . Cyclohexane 1,2,4-Trimethyl Benzene
: Ethyl Benzene 1,2.3-Trimethyl Benzene
| Heptane Tolvene
\ Methyl Ethy! Ketone Acetaldchyde
2-Methy! Hexane Difuro-Furan
3-Methy! Hexane Dichloromethane
Methyl Isobutyl Ketone | Fthanol
Methyl Pentanone Methyl Butanol

2.2 Sampling Protocol

In the original work plan submitted by RWDI to Laidlaw, it was proposed to conduct
continuous VOC measurements over the surface of the pit face. using a PhotoVac Microfid Model
MP 1001. in order to select locations with significant emissions which were also safely accessible,
These measurements were conducted on July 22, 1997; howcever, they proved to be inconclusive in

locating areas of peak emissions because of relatively low and uniform VOC concentrations above

X Assessipent of Cover Application to Reduce Air Fmissions (rom [lazadous Waste
g 2 Necember 22,1997 - Laidlaw Corunna Facilits - 'roject #9711
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&3

s S,

the pit Face. Thercfore, it was decided 10 locate the sampling points in elose proximity to the existng,

Laidlaw Test-Drum tocations (see Section 2.1).

The Mux chamber was then used to collect samples at these theee locations,  The Nlux
chamber is shown schematically in Figure 2. It was construcied according to the designer's
specificatious [2). The chamber is 71 cm in diameter and 31 cm high and is constructed of 14 pauge
stainfess steel. Al interior and exterior fittings were stainless steel and all lines were made from
Tefon tubing. The chamber was equipped with five exit ports (flabeticd A fo Ein Figure 2}, air and
waste temperature probes and a chamber differential pressure gauge. The flux chamber was placed
on the surface of the waste and the bottom edge of the chamber was forced a short depth into the
waste surface. The interface between the chamber and the surface was covered with common sand
to provide the best seal possible. The flux chamber was aperated under a slight positive pressure 10

further prevent oulside air entering underneath and into the chamber,

The ux chamber was operated within parameters recommended by the designers [2). The
Nux chamber was purged with ultra-high purity nitrogen gas for a minimum of 30 minutes at a rate
of 17 Vmin (2.83 x 10" m¥s). This removed any residual outside air present in the chamber alter
it was placed on the surface of the waste. The purpose of diluting the chamber air was 1o establish
an equilibrium between pas emissions from the sample surface and the sweep gas entering the
chamber. The purge gas was introduced into the flux chamber using Teflon tubing equipped with
filicen, 0.635 mm dimmeter, downward-facing vent holes. The flow of purge gas (sweep rat¢) was
regulated using a Matheson rotameter, which was calibrated using a Gilibrator automated bubble
meter, which is a primary standard airow calibrator. The total amount of purged gas introduced
into the chamber was such that about 99% of the original air was purged from the {lux chamber.
Onee the flux chamber had been purged, samples were drawn from the chamber through the exhaust
port using a sample train consisting of a vacuum puinp and a calibrated mass {low controller. The
samples were collected by on a multi-phase carbon adsorbent TOL wibes with Tenax provided by

{ aidlaw Environmental. The on-site Laidlaw laboratory conducted the anatysis for the compounds

shown in Table 1.

h .-?;;-.Ts'ull-];i.Tr"ﬁ,}-E?\'ppaicmm o Reduce Aur Lmissions from Hazardous Waste
Diecenher 22, 1997 - Laidiaw Corsnna Faciliey - Projeer #97-411 frape 3
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o= AN

!‘: = -(-:-‘--Q
A

where: E
O

The concentration for cach compound. C. was determined using Equation 1:

. . . 1
where: O = VOU concemrarivn (ngfmi 7).
M o= mass on tobe (og): and
) P
Vo= totad volume of air sampled {(m7).

The emission flux rate (ng/m'/s) was determined vsing Fquation 2:

{h

FOC flux rete (ngfmlsy,
sweep rate of nitrogen inta the flux chamber = 283 x 107 m s anel
A = swrface arca enclosed by the flux chamber = 040 wi’.

The Mux chamber requires low wind speeds to sample property. Strong winds may create
a region of low pressure on the downwind side of the Nlux chamber. Winds were hght during the

(lux chamber sampling and no provisions lor wind breaks were required.

Assessinens of Cover Application do Redice A Potssions teom Plazardoes W g
Devember 22, 1997 - Landlaw Cormna Eaaibity - Progect 970011

r-;m-—-.__n_'
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3. RESULTS

3.1 Sampling Results

The site sclection and initial sampling, before cover application, was carried out on July 22,
1997. Covering of the pit face (approximately 90% of the exposed wasie) was carried out by the
supplier, Landfill Service Corporation, on‘JuIy 23, After the cover was apphied and the curing
process was underway, smmpling was repeated one day (July 24), two days (July 25), one week (July
31). two weeks (Angust 7) and three weeks (August 14) after covering. Sections 3.1.1 10 3.1.6
presents pertinent sampling information and the results. Sections 3.2 presents a summary of the
results and emission reduction efficiency. All field note information taken during the study have

been included in summary tables. All times are given in Eastern Daylight (Savings) Time (EDT).
3.1.1 Site Selection and Pre-Cover Application Sampling

Sample site selection and sampling prior to cover application was conducted on July 22.

. Table 2 presents a deseription of the sumpling site locations.

Table2:  Sampling Locations. z

Sample Number Locittion
Site | Two metres west of Laidlaw Test-Bucket #3
Site 2 Two metres west of Laidlaw Test-Bucket #2
Site 3 Ys-metre south of Laidlaw Test-Bucket #1

l,,,..:umcnl of Cuves Application o Reduce Air Emissivis [rom 1 Lizardous Waste
Precomber 2201997 - 1 adlaw Corunna Facility - Project 897411 Page 3
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Table 3:  Sampling Parameters - July 22, 1997,

The sampling paramelers {start time. end time, etc.) are presented in Table 3.

Table 4 presents the pre-cover sampling results. The table shows the emission rate in ng/m'/s

for the target compounds at each sampling location.

fEn R A WA WA WR S

Parameter Site 1 Site 2 Site 3

Purge Start (hours) 1355 1455 1582

Sweep Rate (1/min) 17.2 17.2 17.2

Sample Start (hours) 1436 1531 1629

Sample End (hours} 1451 1548 1644

Sample Flow Rate (ml/min) 300 300 300

Internal Pressure (“1.0) 0.055 0.050 0.050

Waste Temperature (C) 31 31 36

Ambient Temperature (C) 25 25 27

Wind Speed (m/s) 20 28 3.0

W -ather Conditions Sumny/Clear | Sunny/Clear | Sunny/Clear

Sample Tube Number D I3 I [
1

Assessient af Cover Apphation to fedice Air Emissions from Hhadons Wase
December 22, 1997 & Latdlaw Corwnma Facility - Progect #9711

RWDI -
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' Tabte 41 Pre-Cover Initial Sampling Results - July
‘ . 1219497,
Target Compound Emission Rate (ng/m'/s)
Site 1 Site 2 Site 3

Acetone 1.8 264 4.5
Benzene ' 0.80 0.58 0.96
1-Bwanol 0.64 0.00 144
Butanedial 5.58 0.00 18.8
2-Butanal 0.00 0.00 1.9]
DButenal 0.48 0.00 048
Chlorobenzene 0.16 0.00 048 -
Cyclohexane L.48 0.00 048 C
Cihyt Benzene 4.62 Q73 31.99 E
Heptane 0.00 0.00 0.80 t
Methyl Ethyl Ketone 0.48 1.31 4.15 ¢
2-Methyl Hexane 0.00 0.00 0132
I-Methyl Hexane 0.16 0.00 0.6+
Mcthyl Isobutyl Ketone 2.55 .31 3.20
Methyl Peniinone 255 0.00 n.00
o-Mvlene 0.96 0.00 0.00
pn-Xylene 7.81 (W 14.8
Propanas! 0.00 0.00 781
Propunot 0.00 0.00 0.00
Stiyrene 6.36 1.3} 5.74
Tetrachlorethylene 048 0.00 10.7

. i.3.5-Trimcthyl Benzene 0.48 0.00 351
1,2.4-Trimethyl Benzene .12 ¢.00 1.43
[.2.5-Trimethy) Benzene 112 0.00 239
Toluene 13.6 5.51 15.6
Acetaldehyde 0.00 0.00 0.00
Difuro-Furan 0.00 0.00 0.00
Dichloromeihiane 0.00 0.00 0.00
Ethanol 0.00 0.00 0.00
Methvl Butanol 0.00 0.00 0.00

i The table shows that there is some variability between sample sites. This is especially
noticeable at sampling Site 2. which generally shows much lower emission rates than the other two
sites. Somic species predominate in the emissions, for example, acetone, butandiol, ethy! benzene,

methyl ethyl ketone, methyl isobutyl ketone, xylene, styrene, tetrachloroethylenc and tolvene.

Q,T.;;m oF Cover Applicution o Reduee Air Emissions from | hzardous Wasie
Preceinier 23 38997 O Loidian Conmna Favility - Project #97-411 lage 7
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3.1.2 One Day After Cover Application - July 24

Cover was applicd to the waste material on July 23. Approximately 90% of the pit face was
covered. The cover had “cured™ to a stable surface by July 24, but it was still wet in spots and the
cover appeared to be thin in various locations. It also had a distinct odour, Table 5 prescnts a

description of the cover at the three sampling locations.

Table 5:  Description of Sampling Locations on July 24,

Sampling Location | Description

Site § - Even grey colour
- No surface cracks
- Approximately 2 cm. thick

Site 2 - 10% grey, 90% lime preen colour
- Approximately 5% of surface cracked
- Approximately 1.5 cm. thick

Site 3 - 90% grey, 5% grcen colour
- No surface cracks

. - Approximately 1.5 cm. thick

Table 6 presents the sampling parameters on July 24.

Table 6:  Sampling Parameters - July 24

Parameter Site ) Site 2 Site 3
Purge Start (hours) 0850 1027 1203
Sweep Rate (V/min) 17.2 17.2 17.2
Sample Start (hours) 0924 1057 1235
Sample End (hours) 1024 1200 1335
Sample Flow Rate (ml/min) 300 300 300

\ Internal Pressure (*H,0) 0.050 0.045 0.040
Waste Temperature (C) 20 23 23
Ambient Temperature (C) 20 2] 23
Wind Speed (m/s) 1.8 26 1.8
Weather Conditions Overcast | Overcast | Overcast
Sample Tube Number ] F B E

. Assessment of Cover Application to Reduee Air Emissians {rom i-l'.!?.;luluu; Wate
Pace R Becember 22,1997 - Laidlaw Coruena Facility: - Projec) #9741t
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. Fable 7 preseats the sampling results for July 24, 1997, one day after cover application. The

tuble shows the emission rale in ng/m*/s for the target compounds at cuch sampling location.

Table 7. Sampling Resulls - July 24, 1997.

Target Compound Emission Ratc (np/m?/s)
Site § Site 2 Site 3

Acctone 1.28 4.32 6.20

Benzene 0.20 0.36 0.00

t-Butanol 020 0.24 0.84

Butanediol 148 3.56 0.12

2-Butanol 0.4 0.00 0.40

Butenal 0.00 0.00 0.00

Chlorobenzene 0.00 0.08 0.08

Cyeluhexane 0.00 0.00 0.00

Cihyl Benzene 0.20 1.56 0.24

Heprane 0.00 0.0m 0.00

Muthyl Ethyl Ketone 0.64 1.40 .92

ﬂ 2-Methyl Hexane (.00 0.00 0.00

3-Methy! Hexane 0.00 0.00 0.00

Muihyl Isobutyl Ketone 0.24 .76 0.36

Methy! Pentanone ¢.00 0.00 0.00

. o-Xylene 0.00 0.00 0.00

p- - Xylene a.l6 3096 0.40

| Propanal 0.00 0.00 0.00

Propano! 0.00 0.00 0.40

Styrene 0.20 444 0.4

Tetrachlorethytene 0.00 024 0.28

1,3,5-Trimethy ! Benzene 0.00 0.40 0.16

1,2.4-Trimethy! Benzene 0.00 0.2 072

1,2 3-Trimethy| Benzene 0.00 0.24 0.20

Toluene 0.60 8.44 084

I Acctaldehyde 1.08 0.00 0.00

Difuro-Furan 0.00 1.16 0.00

Dichloromethane 0.00 0.00 0.00

I Eihanol 0.00 0.00 0.00

Methyl Butanul 0.00 0.00 £.88
I The table shows that. similar to the results on July 22, emissions of some species
I predominale; however, i general, the emissions rates are greatly reduced. Table 8 shows the percent

reduction b the enission rieles fromt July 22 to July 24,

.~;'\;tllg'||l al Caver Apphaatan to Reduge Aur Emissioas from azoardous Wasie
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: Table 8:  Percent Reduction In Emission Rates from July
' . 22 10 July 24.
Target Compound Emission Rate Reduction (%)
Site 1 Site 2 Site 3
Acclone 89.2 -65.6 573
Benzene 749 379 100.0
|-Butanol 68.6 NA 41.5
Butanediol AN NA 99.4
2-Dutanot NA NA 791
Butenal 100.0 NA 100.0
Chlorobenzene 100.0 NA 813
Cyclohexane 100.0 NA 100.0
: Ethyl Benzene 957 1§52 04.0
: Heptane NA NA 1000
! Methy! Ethy! Ketone -33.8 7.3 $37
2-Methyl Hexane NA NA 1000
3-Methy! Hexane 100.0 NA 106.0
Methyl Isobutyt Ketone 90.6 -34.9 88.7
Mecthyl Pentanone 160.0 NA NA
o0-Xylcne 100.0 NA NA
p-.m-Xylene 98.0 -127.7 917.3
Propanal NA NA 100.0
Propanol NA NA NA
Styvrene 97.1 22403 5.8
. Tetrachlorcthylene 100.0 NA 88.6
' 1.3.5-Trimethy] Benzene 100.0 NA 954
1,2.4-Trimethy! Benzene 100.0 NA 49.%
1,2,3-Trimethy| Benzene 100.0 NA 91.6
Toluene 95.6 -53.2 Gd 6
Acetaldchyde NA NA NA
Difuro-Furan NA NA NA
Dichloromethane NA NA OA
Ethanal NA NA NA
Methy] Butanol NA NA NA
i Average . 815 .75.8 86.8
‘ NA: Emission Rate Below Detection Level

The table shows that, on average, the emission rates are reduced by 87.5% at Site | and
86.8% at Site 3. However. Site 2 shows some anomalous results, where the emission rates actually
increased by 75.8%. The reason for this is unclear. but the surface at Site 2 was found to be different
in appearance than at Sites 1 or 3 (i.e., larpe surface cracks and Iim.e green in colour as opposed to

grey at the other locations). It may also be due to the low initial sampling results. which may have

. been a sampling anomaly.
Assessmient of Cover Applicittion 10 Reduce Air Eassions from ) Lzarduns Waste
fage 10 : December 22, 1997 - Laidlas Coronna Facilies - Mroject #9701 |
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3.1.3 Twoe Days After Cover Application - July 25

N:.T]
o

Table 9 presents (he sumpling parameters on July 25.

Table 9 Sampling Parameters - July 235,

|

i Parameter Site | Site 2 Site 3
Purge Start (hours) 10L5 1150 1327
Sweep Rate (Vmin) 17.2 17.2 17.2

g Sample Start (hours) 1048 1223 1403
Sumple End (hours) 1148 1324 1508

! Sample Flow Rate {ml/min) 300 300 300
Internal Pressure ("H.0}) 0.08 0.06 0.09
Waste Temperature (C) 24 3i 36

I Ambient Temperature (C) 24 25 28
Wind Speed (m/s) 0.5 1.7 1.6
Weather Conditions Fogey | Sunny/Hot | Sunny/Hot

i Sample Tube Number C b F

!

The cover cover appeared 10 be slightly harder and exhibited Jess odour. Table 10 presents

the sampling results for July 25, 1997, two days allee cover application. The table shows the

emission rate in ng/m’/s for the warget compounds m each sampling location. The internal chamber

pressures were found 1o be higher than recommended by the designer. Correction factors, supplied

by the designers, were applicd to the emission rates to account for this slight overpressure condition.

l. sesstcns uf Coner Apphication o Rueduce A Livsssions Gom Hazardom Wasie
Precetber 2201997 - D aidlns Corugna Faciltuy - Project 897111
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Table 10: Sampling Results - July 25, 1997.

: Target Compound Fmission Rate (np/m?¥/s)
k Site 1 Site 2 Site 3
: Acetane 791 441 10.03
* Benzene 0.70 0.32 0.55
1-Butanol 0.61 0.00 0.94
Butanediol 0.00 1.81 26.12
2-Butanol 000 090 0.22
B Butenal ) 0.24 0.00
Chlorobenzene 0.7 008 0.33
Cycivhexane 0.00 0.00 0Qo
Ethyl Benzene 0.35 138 0.55
lleptane 0.00 (.24 0.00
Methyl Bl Ketane 017 0.20 ot
2-Methiyl Jexane 0.00 012 0.00
3-Methy! Hexane 0.00 0.00 600
Methyt Isobutyt Kelone 0.87 1.50 129
Mcethyl Pentanone 0.26 114 4.90
o-Xylene 0.00 0.00 0.55%
p-.m-Xylenc U 31 P43
Propanal 0.00 0.00 Q.00
Propannl .00 .00 5.29
Styrene 0.44 4.68 0.00
Tetrachlorcthylene 0.00 0.51 143
1.3.5-Trimethyl Benzene 0.00 0.32 0.00
4 . 1.2.4-Trimethy| Benzene 0.00 0.71 0.00
; 1.2.3-Trimethy! Benzene 0.00 0.39 0.00
| Taluene 1.30 1.19 238
e Acetaldehyde 13 (.00 6.50
: Difuro-Furan 0.00 0.00 0.00
Dichioromethane 0.00 0.6} 0.00
! Ethano! 0.00 0.00 7.12
Methyl Buanol 0.00 0.00 .00 |

Similar to the previous days sampling results, the cnussion rates are still greatly reduced
compared 1o the pre-covering resulls on July 22, Table 11 shows the percent reduction in the

enuisston rates from July 22 to July 25,

. Assesement of Cover Application 1o Reduey Ar Fanisseons Trome Thacandons W
Pape 12 Diccvmber 220 197 - Ladiaw Corunna aciliey - Propece 297001
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|

Tuable 11: Percent Reduction In Emission Rates from July

220 July 25.

Target Compound Emission Rate Reduction (%)
Site 1 Site 2 Site 3

Acetone 329 -68.9 76.8
Benzene 2.7 45.7 80.7
1-Butanol 1.4 NA 76.8
Butanediol 999 NA 53.5
2-Butunof NA NA 96.1
Butenal 63.6 NA 99.9
Chlorubenzene NA NA 76.8
Cyclohexane 999 NA 99.9
Cihyl Benzenc 925 -90.0 954
Heptane NA NA 95.9
Muthyt Ethyl Kelone 63.6 8.9 99.1
2-Methyl lexane NA NA 99.9
3-Methy! Hexane 999 NA 99.9
Muthyl Isabutyl Ketone 659 SN RN 87.3
Meihy! Pemanone 89.8 NA NA
o-Xylene 9.9 NA NA
p-.m-Xylene 9.4 4 -78.7 9.8
Propanal NA NA 99.9
Propanol NA NA NA
Styrene 93.7 22589 99.9
Tetrachlorethylene 959 NA 95.5
1,3.5-Trimethyl Benzene 999 NA 99.9
1.2.4-Trimethyl Benzene 99.9 NA 99.9
1,2.3-Trimethyl Benzene 99.9 NA 99.9
Toluene 95.6 -41.4 o4.]
Acetaldehyde NA NA NA
Difuro-Furan NA NA NA
Dichioromethane NA NA ::
Lihanol NA NA NA
Methy| Buiano!l NA NA

Average 715.3 -51.7 82.3

[ NA: Emission Rate Relow Detection bevel

the increase was slightly smaller (1.¢

decreased slightly {i.e., 87.5% 1o 75.3%

The table shows that at Sites | and 2, the average reduction in the emission rates has
at Site 1 and 86.8% to 82.3.8% at Stie 2. This slight
decrease may be due to the fact that any suppression of emissions due 1o moisture is absenl as the
waste and cover dries out and the fact that the cover has not yet completely cured, statistical
variations in the analysis, or because of additional curing of the cover producing a more impervious
surface. Site 2 still shows anomalous results with an increase in the average emission rate; however,

. 52.7% , down from 73.8%) then was found after first day

\ .u\nunt of Cover :\ppl:unuu 1 Reduce Air Ensissions from Fazardows Wasie
| Pecember 22, 14997 - Laidlaw Corunna Facitits - Poject 497-410
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{post-cover).

3.1.4 One Week Alter Cover Application - July 31

Table 12 presents the sampling parameters on July 31.

Table 12: Sampling Parameters - July 31.

Paramcter Site 1 Site 2 Site 3
Purge Start (hours) 1020 1155 1328
Sweep Rate (I/min) 17.2 17.2 17.2
Sample Start (hours) 1040 1225 1353
Sample End (hours) 1140 1325 1453
Sample Flow Rate (ml/min) 300 300 300
Internal Pressure (“H,0) 0.04 0.06 0.06
Waste Temperature (C) 31 40 42
Ambicnt Temperature (C) 23 26 28
Wind Speed (m/s) 1.0 1.7 2.0
Weather Conditions Sunny Sunny/Mat } Sunny/Hot
i . Sample Tube Number C D E

The cover surface was noticeably harder, with very little odour. Also no additional cracking
of the surface was evident. Table 13 presents the sampling results for July 31, 1997, one weck after

cover application. The table shows the emission rate in ng/m’/s for the target compounds at each

sampling location.

d
|
i
|
]
¥
§
i
!
!
I
l
|
|

Assessment of Cover Application 1o Reduee Air Emissions from Hasaedous Wase
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Tuble 13: Sumpling Resalts - July 31, 1997,

Target Compound Emission Rate (ng/m?/s)
Site ] Site 2 Site 3

Acetone 4.92 508 10.92

Benzene 040 0.08 176

I-Butanol 0.28 0.00 1.96

Buanediol 0.00 0.00 0.00

2-Butanol 0.40 0.00 0.24

Butenul 0.00 0.00 0.52

Chlorobenzene 0.00 0.00 0.00

) Cyctohexane 0.00 0.00 0.00

‘ Cihy! Benzene 1.56 0.00 012

5 tleprane 0.00 0.00 0.00

Methyl Ethyl Ketone 2.44 0.00 0.12

T 2-Methyl Hexane 0.00 0.00 0.00

. 3-Meifryl Hexane 0.00 0.00 0.00

Methyl [sobutyl Ketone t.20 0.00 0u

Methyl Pentanony 0.00 0.00 0.0v

o-Xylene 0.00 0.00 o.12

p-.m-Xylene 1.56 0.00 0.36

Propunai 0.00 0.00 0.00

Prapanol 0.00 0.00 0.00

Styreae 1.56 0.00 0.00

Tewachlorcthylene 0.28 0.08 0.40

I.3.5-Trimethyl Benzene 0.00 0.00 0.00

. 1.2.4-Trimethy! Benzene 0.00 0.00 0.00

£.2.3-Trimethyl Benzene 0.00 0.00 0.60

Toluene 4.04 0.08 0.84

Acetaldehyde ¢.00 0.00 (.00

Difuro-Furan 0.00 0.00 0.00

Dichloromethane 0.76 252 0.00

Ethanol 0.00 0.00 0.00

Methy! Butanol 7.60 0.00 0.16
\ The results show that, although the cover surface had appeared 10 have undergone additional
curing, the emission raes have increased for the majority of compounds compared to the
measurements conducted a week ago on July 23, However, emissions from Sile 2 have significantly

decreased. This is also evident in Table 14, which shows the percent reduction in the emission rates

from July 22 1o July 31.

I Seessienb ob Cover Applivabon s Reduce Aot Eanssivns from Harardows Wasie
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. Table 14: Percent Reduction In Emission Rates from July
2210 July 31. '
Target Compound Emission Rate Reduction (%) '
Site 1 Site 2 Site 3
Acctone 583 -G4.7 247
Benzenc 498 86.2 -188.5 '
1-Butanol 56.1 NA -166
Butancdiol 73.5 NA 999
2-Butanol NA NA 875 !
| Butenal 29.9 NA -8.7
' Chlorobenzene 99.9 NA 99.9
Cyclohexane 99.9 NA 999 B
Cthyl Benzene 66.3 99.9 97.0
Heptane NA NA 999
Methyl Ethyl Ketone -410.1 99.9 97.1
2-Methyl Hexane NA NA 99.9 E
’ 3-Mcthyl Hexane 99.9 NA 99.9
Methy! Isobutyl Kelone 53.0 99.9 86.2
Methyl Pentanone 99.9 NA NA ,
o-Xylene 99.9 NA NA
p-.m-Xylene 80.0 99,9 97.6
Propanal NA NA 99.9 l
Propanol NA NA NA
Styrene 1712 999 09
. Tetrachforethylene 415 NA 95.]
1.3.5-Trimethy| Benzene 99.9 NA 99.9 '
1.2.4-Trimethy| Benzene 99.9 NA 99.9
1,2.3-Trimethy Benzene 999 NA 99.9
Toluene 70.2 98.5 9.1.6 l
Acetaldehyde NA NA NA
Difure-Furan NA NA NA
Dichloromethane NA NA NA '
Ethanol NA NA NA
Methy! Butanol NA NA NA
Average ss7 | ™7 0.3 '
NA: Emission Rate Below Detection Level

The table shows that the average reduction in the emission rate has changed from 75.3% on
Juty 2510 55.7% on July 31 at Site 1. Similarly, at Site 3. the average emission rate has changed
from 82.3% on July 25 to 70.3% on July 31, However, the emission rate at Site 2 is now comparabic
to the other sites with an emission rate reduction, campared to the initial measurements on July 22
of 73.7%. The reason for the slight increase in the emissions at Sites 2 and 3 is unclear. There was
no indication from observation of the cover surface that deterioration had taken place. In fact, the

surface was found to be harder and tooked more likely to be less permeable. Therefore, the

- Assessment of Cover Application w Reduce Air Emissions from Flazandous Waste
I"age 1h Necomber 220 1997 - Laidliw Corunna Facility - Projec) #47. 111




LDEQ-EDMS Document 36287415, Page 94 of 132

difference may be due to just statistical variation in the analysis from sumple o sample. There g

also no explanation in the results from Site 2. as again there was no evidence of change in the cover

surfuce at thus location.

J.L5 Two Weeks After Cover Application - August 7

Table 15 presents the sampling parameters on Aupust 7.

Tabte 15: Sampling Paramcters - August 7.

Parameter Site ] Site 2 Site 3
Purge Start (hours) 0910 1122 1303
! Sweep Rate (Mmin) 17.2 17.2 17.2
Sample Start (hours) 1020 1153 1544
Sample Lnd (hours) 1120 1301 1444
Sample Flow Rate (mi/min) 300 300 300
Internal Pressure ("H,0) 0.02 0.04 0.03
Waste Temperature (C) 22 30 30
. Ambient Temperature (C) 24 20 26
I‘ Wind Speed {n/s) 1.5 25 20
Weather Conditions Sunny Sunny/Hot | Sunny/Hot
Sampie Tuhe Number B D F

There was little change in the cover surface from that observed on July 31. A few eracks had

appearcd, but they were relatively small, Table 16 presents the sampling resuhts for August 7, two
weeks after cover application. The wble shows the emission rate in ng/m*s for the trget compounds

at each sampling location.

9 .-\u'\;-nu-m af Cover Applwatton 1o Reduce An Emissions from 1hzardoas Wasie
Decetater 221997 - Ladlaw Corenta Cacility - Project #97-411
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Tahle 16: Sampling Results - August 7.

Target Compound Emission Rale (ng/m/s)
Site ] Site 2 Site 3
Acetone 1.84 6.60 6.04
Benzene 0.12 0.00 0.20
I-Butanol 0.12 0.00 0.20
Butanediol 0.00 0.00 0.00
2-Butanol 0.00 0.36 0.56
Butenal 0.00 0.00 0.00
Chlorobenzene 0.00 0.00 0.00
Cyclohexane 0.00 0.00 0.00
Ethyl Benzene 0.52 236 0.20
lteptane 0.00 032 0.00
Methyl Ethyl Ketone 0.76 0.00 232
2-Methyl Hexane 0.00 0.00 0.00
3-Methy! Hexane 0.00 0.00 0.00
Methyl Isobinyl Ketone 0.44 2.20 0.44
Methyl Pentanone 0.00 0.00 0.00
o-Xvlene 0.00 0.00 0.20
p-.m-Xylene 0.60 5.3 0.68
Propanal 0.00 0.00 0.00
Propanol 0.00 0.00 0.00
Styrene 0.36 484 0.00
Tetrachlorcthylene 0.16 0.68 0.64
1,3.5-Trimethyl Benzene 0.00 0.56 0.00
. 1.2,.4.-Trimethyl Benzene 0.00 0.48 0.00
1.2.3-Trimethyl Benzene 0.00 0.00 0.00
Toluene 240 10.12 1.68
Acetaldchyde 0.00 0.00 0.00
Difuro-Furan 0.00 0.00 0.00
Dichloromethane 0.32 1.36 0.00
Ethanol 0.00 0.00 0.00
Methyl Butanol 1.04 5.40 1.64

The emission rates in Table 16 are simitar to the emission rates measured on July 24 and 25.
Therefore it appears that the results on July 31 may have been an anomaly. This is evident in Table

17, which shows the percent reduction in the emission rates from July 22 to August 7.

I Asscssment of Cover Application 1o Reduce Air Emissions feom Harindous Waste
Mage 1R December 22, 1997 - Laidtaw Corunna Facility - Project #97-01
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2210 August 7.

Target Compaund Emission Rate Reduction (%)
Qitel | Site2 | Site 3

: i Table 17: Percent Reduction In Emission Rates from July

[T-T0 ) 4. EETARY AT

Benzene 84.9 99.9 9.1
1-Butano! gi.2 NA 86.1
Buwanediol 99.9 NA 99.9
2-Buanct NA NA 70.7
Butenal 99.9 NA 99.9
Chlorobenzene 999 NA 99.9
Cyclohexane 99.9 NA 99.9
Cthyl Denzene 883 2256 95.0
Heprane NA NA 99.9
Muthyl Ethyd Ketone -58.9 999 440
2-Methyl Hexane NA NA 99.9
3-Methyl Hexane 99.9 NA 09.9
Muthyl Isobuty Ketone 2.3 -68.6 86.2
Methy! Pentanone 99.9 NA NA
o-Aylene 99.9 NA NA
p-an-Xylene 923 -205.9 95.4
| Propanal NA NA 09.9
Propanol MNA NA NA
Styrene 94.7 -271.0 999
; Tetrachlorethylene 66.6 NA 04.0
. 1.3.5-Trimethy! Benzene 99.9 NA 999
1.2,4-Trimethyl Benzene 09,9 NA 999
1,2,3-Trimethy! Benzene 999 HNA 999
Toluene 823 -83.7 892
Acctaldehyde NA NA NA
Difuro-Furan NA NA NA
Dichloromethane NA NA NA
Ethanol NA NA NA
Methyl Butanol NA NA NA
Average 849 -101.0 l_ 90.8

[l NA: Emission Rate Below Detection Level

The table shows that the average reduction in the emission rate is similar to the reductions

measured on July 24 and 25.  The average emission rate reduction at Site | was 84.9%, compared

10 87.5% on July 24, 88.3% on July 25 and 55.7% on August 7. At Site 3, the average emission rate
reduction was 90.8%. compared to 86.8% on July 24, 92.2% on July 25 and 70.3% on July 31.
However, the averape emission rate at Site 2 is again showing an increase compared 1o the original

measurements on fuly 22, Therefore, it appears that the measurements conducted on July 31 were

anomalous.

.;\'cismcm af Cover Application 1 Reduce Air Emissions from | {azardous Woste
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Table 18: Sampling Parameters - August 14.

3.1.6 Three Weeks After Cover Application - August 14

Table 18 presents the sampling parameters on August 14.

Parameter Site 1 Site 2 Site 3
Purge Start (hours) 1030 1225 1400
Sweep Rate (1/min) 17.2 17.2 17.2
Sample Start (hours) 1122 1256 1344
Sample End (hours) 1222 1356 1444
Sample Flow Rate (ml/min) 300 300 300
Internal Pressure (“*H.O) 0.025 0.05 0.045
Waste Temperature (C) 24 29 30
Ambient Temperature (C) 25 25 26
Wind Speed (m/s) 2.5 2.7 2.5
Weather Conditions Sunny Sunny/Hot } Sunny/Hot
Sample Tube Number D E F

Similar to the observations made on August 7, there was little change in the cover surface.

Table 19 presents the sampling results for August 14, three wecks after cover application. The table

shows the emission rate in ng/m’/s for the target compounds at each sampling location.

Assessment of Cover Application v Reduce Air Emissians from Hazardous Wasie
December 22, 1997 - Laidiaw Corunna Facility - Project #07..4( 1
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Table 19: Sampling Results - August 14,

Target Compound

Emission Rate (n?ﬂfls)

Site | Site 2 Site 3

Acetone 0.36 32 4.76
Benzene 0.08 0.36 0.16
1-Butanol 0.00 0.00 0.28
Butanediot 0.00 0.00 0.00
2.Butanol 0.20 0.00 1.24
Butenal 0.00 0.68 0.29
Chlorobenzene 0.00 .00 0.00
Cyclohexane 000 0.00 0.00
Ethyl Benzene 0.04 | 84 0.08 "
Heptane 0.00 0.00 0.00
Methyl Ethyl Kctone 0.20 0.96 216
2-Methyl Hexane 0.00 .00 0.00
3-Methy] Hexane 0.00 0.00 0.00
Methy ! Isobuty] Ketone 0.16 1.08 0.32
Mcthy! Pentaiione 0.00 0.00 0.00
o-Xylene 0.00 0.00 0.00
p-.m-Xylene 0.08 316 D16
Propanal 0.00 0.00 0.00
Propanol 0.00 0.00 0.00
Styrene 0.00 288 6.08
Tetrachlarethylene 0.00 0.28 .00
1,3,5-Trimethyl Benzene 0.00 0.00 0.00
1,24-Trimethyl Benzene 0.00 0.00 0.00
1,2.3-Trimethyl Benzene 0.00 0.00 0.00
Taluene 0.20 7.20 0.48
Acetaldchyde 0.00 0.00 0.00
Difuro-Furan 0.00 0.00 0.00
Dichloromethane 0.00 112 0.00
Cihanol 0.00 0.00 0.00
Methy! Butanol 0.36 4.84 12,06

from July 22 to August 17.

The emission rates in Table 19 are similar to the emission rates measured the previous week
on August 7. In fact, with the exception of methy! butanol at Site 3, the emission rates are all slightly

lower. This is afso shown in Table 20, which presents the percent reduction in the emission rates

‘-mhcr 22197 - Lawdtaw Corunna Taciliny
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. Table 20: Percent Reduction In Emission Rates from July I
22 to August 14. I
Target Compound Emission Rate Reduction (%)
Site Site 2 Site 3 I
Acclone 96.9 -19.6 67.2
Benzene 900 179 813
1-Butanol 99.9 NA 80.5 l
Butanediol 999 NA 99.9
2-Butanol NA NA 35.2
Boutenal 99.9 NA 582
Chlosohenzene 99.9 NA 99.9 [
Cyclohexane 99.9 NA 99.9
Ethyl Benzene 99.1 -153.9 98.0
Heplane NA NA 99.9 [
Methyl Ethy) Kctone 58.2 26.4 479
2-Methyl Hexane NA NA 99.9
3-Methy! Hexane 99.9 NA 99.9 [
Meihyl Isobutyl Ketone 93.7 17.2 90.0
Mcthyl Pentanone 99.9 NA NA
o-Xylene 99.9 NA NA
p-.m-Xylene 99.0 -81.7 98.9 '
Propanal NA NA 99.9
Propanol NA NA NA
. Styrene 99.9 -120.8 93.6 '
Tetrachlorethylene 99.9 NA 99.9
1.3.5-Trimethyl Benzene 99.9 NA ggg
t.2.4-Trimethyl Benzene 99.9 NA - I
1.2.3-Trimethyl Benzene 99.9 NA gzg
Toluene 08.5 307 :
Acetaldehyde NA NA :2
Difuro-Furan . NA NA NA l
Dichloromethane NA NA NA
Ethanol NA NA NA f
Methyl Butanol NA NA
Average ] %67 ] -ve | 88
NA: Emission Rate Below Detection Level

The table shows similar results to the previous weeks measurements at Sites 1 and 3. There
was a slight improvement at Site 1 where the average reduction increased from 84.9% to 96.7%.
At Site 2 the average reduction dropped from 90.8 % to 88.8%, primarily due to the increased
emissions of methy! butanol. Site 2 showed the similar emissions increase compared to the initial

mcasurements on July 22,

Assessment of Cover Application to Reduce Air Emissions from Y lazardeus Wasie
I'age 22 December 2201997 - Laidlaw Corunna Facility - Project 497-411

M
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3.2 Summary of Results

Table 21 presents a summary of the percent reduction in emissions for selected compounds
during all five sampling periods. Compounds that were not detected during any of the sampling
periods (e.g., dichloromethane, ethanol, etc.) were omitted from the table. Summary resuits for Site
2 have not been presented due to the anomalous nature of the data. It is suspected that the anomalous
results from Site 2 were duc 1o either poor applicaiion of cover at this location (see Table 5, Section

3.1.2) or a chemical seaction between the cover and the waste.

ot of Cover Application to Reduce Air Envissions from |lazardous Waste
ibver 22, 1997 - Laidiaw Corunny Faeility: - Project #97-111 Page 23
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The summary table shows that, for the two sites considered, over the 21-day study period,
the averape emission reduction ranged from 88.8 and 96.7 %. The effectiveness is slightly less for
some of the more volatile species (e.g.. acetone), where the emission reduction was more variable.
However, this may be due to sampling artifacts other than actual variations in the effectiveness of
the cover. Figures 3 and 4 show the emission rates for four sclect compounds; acetone. m&p-
xylenc, styrene and tolucne. at Sites 1 and 3, respectively, over the 21-day sampling period. The

cutission rates were lowest immediately after the Posi-Shell was applied. By Day 2, (post-cover).

Assessment of Cover Application to Reduce Air Emissions from Hazardous Wasie
Pape 24 Decermber 22, 1997 - Laidlaw Carunna Facility - Praject #9741

. " Table 21: Summary of Percent Reduction in Emissions of Target Compounds A fier Cover ‘
Application.
Ste 1 | Sited || Site | | Sited ]| Siel | Sted ]| Site 1 | Site3 ]| Sited | Site 3
Terget Compound Perind Alter Cover Applicatian ‘
I Day 2 Days | Week [ 2 Weeks 3 Weekcs
{July 24) (July 25) {duly 31) {Avg. tAug. 14)
Acelone 8Y.2 513 69, 76.8 58.3 4.7 #4.4 K4 u5.9 672 .
Benrene 149 § 1o f| 599 | 807 || 498 {-1sas| gan | 190 f.o00 | 233 '
1-1lutanol 68.6 4.5 56.1 76.8 56.1 -36.6 81.2 86.1 99.9 80S
Butancdiot 735 99.4 9%9 515 7.5 999 999 %99 9.9 999 -
2-utanol NA 79.4 NA 96.1 NA 87.5 NA 10.7 NA 35.2
Butanal 100 ] NA |} 833 § 999 999 | 87 || 999 | w9 [ w9 | 582
Chlerohenzene 100 MNA 49 8 76.8 999 999 999 999 .9 b LAY l
Cyclohesane 1o 100 1 999 | 999 F 999 ! 9o || 999 | 999 || 999 [ 999
Lthyl Benzene 957 | o940 || 965 | 954 || 663 | 970 || 888 | 950 || 990 [ ugo
Heplane NA 100 | NA | 999 ] NA | 9] NA | w9 ] NA | 9oy !
Methyl Ethyl Ketane 2318 | 537 ff 833 [ 9un of <dtot ) 970 f -sae | 440 || 582 | 474
2-Methyl Hlexane NA 100 NA | 999 | Na | oo || NA | 999 ff NA | 9yo
3-Methyl Hexane 100 100 || 999 [ 909 |l 959 | w90 H 9o [ 999 || vo.9 | 999 H
Mcthn ] Isobuty| Ketone 906 | 887 || 843 | 873 || s30 | 822 )] &2% | Re2 J| 937 | voo0
Methyd Pentanone 99.9 NA 9s5.3 NA 92.9 NA 99.9 NA 99.9 NA
o-X» lene 100 NA |1 999 | NA || 999 | NA || 999 | NA )| 999 | NA '
m & p-Xylene 98.0 973 974 96.8 80.0 97.6 92) 954 99.9 YR.9
. PPropanal NA | 999 ] NA [ 999 | NA | 999 F NA | 999 || NA | 999 .
Styrene o7 | 958 |f 970 {999 {| 772 | 999 || 947 | 999 || 939 | oms
Tewrachlorethylene o { 974 || 999 | 955 || 4ts | 963 || 666 | 940 || 999 | 909
1.3.5-Trimethy! Benrenc 100 95.4<“ 999 | 999 || 999 | 999 |f 999 | 999 || 999 | gv9 '
! 1.2.4-Trimethyf Benzene 100 | 498 || 999 | 999 || 999 | 999 || 999 | 999 [ 999 | 999
1.2.3-Trimethy! Benzene 100 91.6 99.9 99.9 999 93.9 99.9 99.9 99.9 99.9
Taluene 956 | 946 || 956 | 941 || 702 | 946 || 823 | 89.2 § 985 | 969 l
Maximum Reduction (%) 100 100 99.9 99.9 9.9 99.9 99.9 999 99.9 9299
! Minimum Reduction (%) || -358 § 415 [ 9.1 | 538 || 4100 | -1885] 589 | 440 | 8.2 | 3s2
{[Average Reduction (%1_J|_ 875 | 88 )| 549 | w2 Hl sx7 | 203 | 845 | 908 i 967 [ 888 '
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the emissions had generally increased, but a steady reduction was found in emissions over the neyy

3 weeks at Site 1. The findings were similar at Siie 3 however, there was slighdly more variability

for some of the select compounds. The figures clearly show an overal reduction in emission rages
over the study period particularly after the cover maleriaf had the opportunity 1o cure. Therefore,
; itappears that, during (he 2 I-day. period of this study, the Posi-Shell cover materjal appeared 1o be

an effective barrier, reducing airborne emissions from the stored waste.

sesstent of Cover Application 1 Reduce Alr Emissions from Hazardous Wasty
reeniber 221997 L Laidlaw Conmna Faciliy - Project #97-411 Page 25
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4. CONCLUSIONS

RWDI performed an assessment of a cover application material called Posi-Shell to reduce
air emissions of volatile organic compounds, aldehydes, ketones and alcohols {rom the exposed
waste at Laidlaw's Corunna Facility. The study involved sampling the emissions of target

compounds from the pit face using an isolation flux chamber. Three sample positions were studied.

The results indicated that, over the 21-day study period, emissions of the target compounds
from the two sites at the pit face were reduced by about 89 to 97%. Anomalous findings were
encountered at the second location which appeared to be related 10 a chemical reaction with the
waste that may have changed the binding characteristics of the Posi-Shell. With minor exceptions.
the cover appeared to form a resilient surface, free from major cracks, after curing. When properly
applied, the cover application was demonstrated to be an effective cover material, capable of

dramatically reducing cmissions for the target compounds.

Assessment of Cover Application to Reduce Aie Fniissions from Hazaedous Waste
R I'age 26 December 22, 1997 - Laidtaw Corunna Facitity - Projeet #97.411
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IESI TIMBERLANE LANDFILL StGMA ENGINEERS & CONSTRUCTORS, INC.



LDEQ-EDMS Document 36287415, Page 110 of 132

"us_la‘x.m

) et et e

Ly
g}

—— aay —— o=
TR e T o

‘*—*@——

NOLLV¥O¥0D THONYY ¥7 1831

TSNV 3NVIYIENL
NOUYNWdY UNUId ONUVUIJO GUVONYIS
NYId 3LIS TIV¥3IA0

| owvess - 3 oo s

W

LTV - & L3000 N

TN ~ & AT08 8

/J

AR = & D008 N

AW - 3 Lhim &

AVWCE = A LR &

| e 0

ATWEs - & S1m08

VRN = 8 00 N

e |

A"
- -
3 » o~
ws:
nl'l)
o
-
- iy T
1) e ettt e
= — = =
]l o p— = — rey
__ = — — = e
p X =y
{ oy p—— | SE—
! p—— | =
—— =
0
. = - =

1
ik
!




LDEQ-EDMS Document 36287415, Page 111 of 132

AT W [t W[5 U] 5008 [t )

T e owm
T oeme e
T mwew T e

NOUVNOJ¥0D THONYY ¥ 1S3t
TUIONYT INVIH3EAIL
NOUYONddY UMi3d ONLYH3JO GHYONVIS
| V3§V — NV1d 31IS VUINI

T ¥3ERNN LEIOa

10%0~CSL{SLZ) 3ws WOO-TSL(SED) Mg SSRL—WIIAE) 704 $ALI-POCTIRY) g
wowoq v ‘sbewy eive socu; . Ve

e STL eas wis 3 Gk < o 18 G4

o ) @83 o wen yr it

(WD) umined oG] | WD ) £0/15/) PHI0R SuRPReY

i
S0 S0y v penia My CERONIN WX

WVIIA 33ATT INIANIVINOGD TWIIdAL




LDEQ-EDMS Document 36287415, Page 112 of 132

e R M) ) ) Bl | —
Srer —m= s P TR

— T

NOUVHOJ¥OD TUIANVT V1 1S3I
TNANYT 3NV THISAL |

e s
NOLLYONSAY LIMId ONUY3O GHYONYIS Pgisihbaishinint oindd
| V3YY - Nv1d NOLLVAYOX3 curs0 ¢ e e oy
W @annN LG { ovaz 4'@

T
Leaen

sz o canipy Sl s
(010 v vontaon 1 3T LA P sy

MG~ J
|
12 Z'ON ONOG NOLLVLNIWIGIS
n\ ) B
,.0 Q!.. o 9 \

©
pere o e LI ¥ § ﬁ- i

YT R e e 3 S g s

<2

sy
I 10 ST




o) ) e ) ] sl I~
==
=== U S
S, l JIvTe—— —_—
§Eb JRer— ——
NOLVHOINOD THIANVT V1 1S31 oy 0 ruamm _——
TUSANYT INVIIENLL ——— P
NOLLYONddY LiN¥3d ONUVNIJO QNYONYLS
1VIEY - ¥INM 40 oL I
T HISANN LG T s as
10D~ CRL(ETT) =4 M00-TTUSTE) Nd FEL A1) s 71O N0 MRYI0T B L0V MU [l
ool ey ey o] o017 MR O soram
BERG ~~modEER e o
Al TWTVTL P sy .
Ssz0-#s2(cet) = covo-esz(sze) N —
..!.-Nw_ .“—ﬂ(l woeg.
. 24 Amnamcs pe eavigd Subg Tt £
{000 wenamen vos 3 1 1D} (0/15/1 POVeD wuompay N

R R RN SRR XTSI T ISR SR LB
7 _A\ = /‘\uv_ a3

‘ 1 aaa04 m_ 2T /1 0 1) JSioeze - 3300
I
1
m_
|

LDEQ-EDMS Document 36287415, Page 113 of 132




LDEQ-EDMS Document 36287415, Page 114 of 132

) K D T ke e

T omer ——— omen
= 2 jowe—
TP eme ———oa
==

NOLLYYOJNOD THAGNYT ¥ 1S3
TUIANYT INVIIIBALL
NOLLYOIddY LIMN3d ONLLYNIJO GXNYVONYIS
1 V3¥Y ~ SHNOLNOD VNI3
UT ¥3gnnN Lemx3

1OV0-CSL{SIZ) 304 LNOD-CSLISTE) e ER-sO(10C) T 2421
080, 1 ‘wbroy uorog

ThAASOn (i WeAS wenes eeg gk <

ey we3

$520-052(622) 83 0oRO-R82(522)
Sirss 7 ey veieg

I oowmy
o VA e ety sade 14
..rass.,!ns:?-!;d:p\_q_!lslc.-

LRI TRIXR BRI SIS LR
= o wo# v v

SRR

I

| N

H

I ﬂli




LDEQ-EDMS Document 36287415, Page 115 of 132

]

] R i ] Bl ]

e =]

T oves o
T Ve o

NOUVYOdHOD TNIONYT V1
TUANYT INVIN3ENIL

IS3I

NOLUVINAdY LIMN3d ONUYNIJO QUYGNYLS
1 V3¥Y — NVId V38V 39VNIVHQ

TT ¥3annN uaia

10v0-C5£(522) 704 1900-£TL(622) Na

6001 ¥) whnoy mng

PRI =04 sazioomlRD)

et

PO e oans wopes 1) ik - o0 408

ey 1603

o smme 15
ouTD 4010 8 AU

% u
L e s

0w e o )
Vo v N vawy
20U 0 rexanaa —_——

rep— .
s sz £

v ¥ Govw cuILse o .

20uroor v s T onmcznon © sos-mn
Mour20? v e seace e,

‘—@——

[NERER]

S520-0821s22) 3, 00RO-ORZISTZ) s

v 1 ey vy
S 1) e weeed ds A4
(W00 vonswag woreos | W3 ) L0/(C/1 PoSD Suomed

igzt .
zi -

Z'ON ONOJ NOILVIN3AIG3S




LDEQ-EDMS Document 36287415, Page 116 of 132

] ] ) R et |

ol R — ]

NOUVHOGYOD TUJONVT v 1S3I
TUIANYT INVTYIBAL

WNALSAS QO 3LIS

TT ¥3gmNN LBG

NOUYIMddY LIMN3d ONUYE3JO ONVONYLS

FIZ0-GAISTL) 304 00R-RZSZZ) Hd
wizer 1 ‘sbeay oy

24 oraaa0) P smewbi)
(S900 vonees wonsaerd § 13 ) LO/1K/ ) PeIRe Svommey

sumn T3

aruc g0 surer

BT LG/ U3 SO S
wennw T

NOUDSHED TIZ) 40 IO

T2 W TR S0 MO

X0 0 MU

e e

[{QERX]

o5 SC o

oo

o

L@ O 0 WL O T s )y

7

N

Tear

o arssm

"

~ 3
o | o [nor | oo [ a0 [ o | oo | or | oo | e | |

HSW TN
S G

330010
QIOIOBS I SO OMIUK M QIALON 39 TIw 03

36 AVA 3USYM SSIO08d NS IH: ONISNT SINY 1Y UON

1421 - w

Z'ON ONOd NOILYLN3WIQ3S




T 9M0{™70 NdS [ e NaB[ 3] C %008 [ Se=gi-s AW B

TTURYE | G3ADNGdY
UBIHX3 SiHE Y=V NOUD3IS WONS QIONINISIH NOUITS SiHL
8-8 NOILJ3S

fe i IM0S
£1 8HXT NOUS TINIHISTY MIN NYIS

dANS _TVoIdXl

T om0

LDEQ-EDMS Document 36287415, Page 117 of 132

Jdid NOLOITIO

NOILY¥Od¥0D TU4ANVT V1 1S3l ) R R R AR o, 3400 CUVIORZS VR 8
R RRIRR T
TUAANYT INVIH3EWIL N 0207020202020 20.%6 %6 %% %% % 2 1 e e« =T (1 b05) Faig a35
ounga 7, 0000&0 AR >0b0}40”’0 000000000000 \ -
NOILYOFddY LIN¥3d ONILVY3O QUVONVLS P 70 8 SLRIXLLRK et s 00 -
SVL30 VIV TYSOdSI TVOIdAL T g / [ 47 - [
TT ¥3anNN LiaiHX3 0 VY oS W ] ~ —7
1vM IUNCINFO ¥ 304 WA 05 100 NYITD 3og NOUSTTIOD .9 (dat) Xt o
4070-TL(SZE) 30 1900-034(672) N vezi-yertisn) ¢ o o
6080 Y3 “ebnoy woiog o iR TRIXGO3D
Rt -t prisyienbgt i
o s - PR S
(obuous consers wormns s s T s wereny < <
e p >
. M (3 wx
=1 IWIS m W
WIHX3 SiHi ¥-¥ NOUDIS MON4 GIONIHNIIZH NOIDTFS SiHi
g " Ewpﬁﬁl\
TR s : A
02030 0 2 2%t ke e N e S = o
B RERERLLRIRERLIELLIIKLEIEL A
2w 10 SRR IIEAROCUI NI KRKL y
eusiondsis F——KX SRR CQLAKKRRL 6o, 1 305
‘. : ‘)” X LIGIHX3 SiHt WOMS 03ONI¥Ii3M NOLD3IS SiHL >
V-V NOILO3S !
m Yy FTYE
9) L Fraes
s ARSI LK 244 wouormos
L L . e ,
Y04 NVLIA 3did GIIVHOIYId TVIIdAL sl i —2500KKKKIIHKAIHKL LKL KKK I IRK KKK =T
e N B e 09000000000 [ i
X a 1/ ﬂ ANONYITD 3did .9

(305 I0) TRIXRUOTD INFIWOMTY \\
AN/ AUSIS HOUDTTICS LINO3 133us 8w wn 0

T = g F ]
/ > s *
Pz . £
0 i i
Jfm i IWOS
jimt IS LBHX3 S xe&nwwmumﬁm NoUD3IS SHI § UEHAS NOMT GIN33Z NOLIS S
Jas00 se mi R i Sn SIHONI¥L 3IVHOTT SSONOV NOILOIS TVOIdAL
(NIV¥G ASNWIHD) HONISL NOOITIOD 3IVHOVI] WOIldAL natsis zo:ﬁ%%ﬁmm VldAL ¥ NOLSIS
g Wi3a st > catovamosau
S
Ca L XX ZKKIKIKHXRK K KRR KK RS ST TR e 0% 2% %% 000 0 v v v
o RIS R R R SRR
LRI REIRR IR HIHHKA IXCEIRHIILHIXHIIXHILKY LR RIHILHSLKS R A E I
RIS K RIRIEILINIIRRIA  BIHRLLRIILAL., SR IAERRIRRLRRIRRRRA
b3 LV AVTD G2UOVIMOI3 - 5L RLURLLER LR LRI SRKIIEI XXX I RRRKRXEXI" <5 0000000000000 3 00001076 0 % %aVa%aYa %Y, e %% %%
i ! s B = e s s R A O R SRS

IdOH W 09

o xz

| =z

$3UYT NOLDITIOD NG .21 ' /
VT NOUDTTIO UMV .26 B2 / 3 HINT A2 GUIVINOOTS NN £ _ Yt 201 _ gl
3olid NOWIITION IUVHOVIT .9 : wgvd W3NS TNXII0ID HINT AMVONODIS 3o0H TM 09

uINT 340K WA 09

b -$3AYT NOUDIN0D IIVHOYIY .2t

ﬂgwk

@wx3 S v weida 33§




— owa[ g Nas | omt N 399 aq i
T v s
—— cose s
—ar— oo i

NOILVHOJYOD 14NV V7T IS3I
THAANYT 3NVIHIENIL
NOILVOMddV LINY¥3d ONILVY3IJO QNVANVLS

SUVL3A V3IYY VSOdSIA TVOIdAL
FT ¥38NNN LiGIHX3

10v0-052(522) %04 1800-551

= LTS

b V) Ex3 S nows’ QINFHIT NOUDIS | 3mos
i 3d07S 30IS ONOTV o1 > 5 sues b b wouoss
. 3did 1NONVITI 3IVHOVIT TVOIdAL HITSAS QMUZG\JG _W20u mumﬁwhu q_ 5
by mens BT RS T L V-V NOILO3S LNOULISS TVodiL
o o VT B TER E 5 NOII3S
83w V12 H3UV? NOLITII00 TAVHNTT 21 S0 FOVid NI
TRUIVINGITY 5K K55 aISN 38AVH JNIOI0NE .21 HUM HOOTS T30 FHUNT ¥3A0 138039 TION

%%
ORI % 3 9SS
RIBCTRIERIELELIRKOLS:
ALEEKRLRKBRIALIEREL

HINT 3d0H WA 09

At QuIvnO3I &

= i3S
LIGIHXT_SL WONT OIONFYIITY V130, p——
HON3¥1 YOHONY 13N039 TTVJldAL 2OV G105 .9
¥ Vi3a /il S Siose 51
HINT VT2 | %02 |

QUNCIT £

3daH WM 09

8 = 1 TS
01 ¥ & SUEIHX3 NO¥S OIINIWISIY NOUIIS

IV ¥3NIT 30IS NOIID3S TVOIdAL
o o £ § NOILI3S

L=t IS
£ ONv 9 SHBIHXT MO¥S GINFHIAT NOUDIS

dANS NOILD3TIOO 1V 3d0TS 30IS 40 NOILI3S TVOIdAL
V NOI1O3s

¥y wouaTran
plien

GUWD omns N} s EEI‘.\I\
M GRS o
'
(1 405 3acr) et 90 ] LRIRREIREILEN
ol Suneovs) 61 LRSI
R

3015, W) THXIUOID ININTIOINY

110 NOSUINT TRIONYT Javanidl
WY HUSE NOUAITIGS LINOTD

”o w97

aananaay
SN2I5 NO INTSIUS IO AWO
NOUYRUGN 0 NNOHS S0V TS LUON

w343 92 @i
o 705 TR
HOSaNG TR A0

s
L
7

WOUYLIOI SNUYOSINS. K
H O¥VD W5 .9

3R
Snou 335 WO INIS S ION AND
NOUYRAGIN 30T NN SOVED TN 3ioM

LDEQ-EDMS Document 36287415, Page 118 of 132




LDEQ-EDMS Document 36287415, Page 119 of 132

1 1 1 1

TRTET Qpovee aasun \
WYL Owame oz
w

T T
WO wamea T o %
. “

NOILYHOJH0D TU4ANYT V1 1S3l
TUSONYT 3NVTIYEENIL

NOILYOMddY LIN¥3d ONILV¥IHO QUVANVLS
STHVLI3Q V3V TVSOdSIQ vOIdAL

ST ¥3aNNN L18IHX3

10v0-£5£{62Z) 04 1BOO~£SL(S2Z) MNd 9557~ 99£(29¢) 03 ¥6Z1—y9r(196) ud
60BD v “sbnoy voiog L9584 X VIS

xodinnpu £EIZ1 132215 UoIS 1853 1OZ — 09y *96 Od

“ou) Y38} W03 "5 "dnosg %ir AQ

20/9/T1 PHICP SwOEIMEY

5520-862(522) 0 00B0-862(522) “Hd

9180, v "9bnoy woiog

“AmH Supy SOFOL

30 "EI01IANEUOD PO S1eRubUT DWhIS AL

(30043

UoNDARIY UoNEAOXT | IRD ) LO/1E/1 PRIOP svolARy

3unuoneLs ;
NNMOG 137 s======5 3
40 ONINNIZIE

3dicd GNACHY SN

3337 TOMINGD NOISOYT I

O o

$90909:9% 7
P \ %% m %% T

N

ovoy w33
= S Y -
e Fdiet NKOG L7 .51
2 i o
oS 83109 .24

2BHX3 ST 1 T30 33

33431 10HINOS NOISDES

FUFT Iy JHNUINIS INVHINT
39075-NMOG 157UISHOD

v~y ONY DBYd ¥IIS MW
NMOG 137 Of LTI 1331080

1GIMX3 SIHI WO¥4 G3ONI¥3138 NOILIIS
SUN

3did NMOQ 137 _HO9NO¥HL NOLIO3S TVIIdAL
v-v¥ NOILO3S

TIK KRS
LRSS
D200 %020 %% % %%

o9v2 VI 92

3ol NAOD 137 .61
w0S dot .9

W05 43400 21

SIN

Jdid NMOQ 131 M3IA NYId TVIIdAL

[ ) [E2 &3
av .

v Jelid SANIE 9> SSO8I~1

3HNLONYIS TINVEING OIS NMOD

UOS HIA0D ZI WiM QIEIACD ONY.
Joid 3 Of GINNE 3oid NHOD L3V .51

SIN
01 1BIHX3 WO¥4 O3ONF¥343¥ NOUDIS

TIems 3OO

Nvn 30805 UHINIT
G3NVINGD 37EMO0
0F XiONIodv 335)
Fid N

N
KRS

IMNI08 ANV Lk
A13oUVT ST SSINAIIN

SN

¥IA00 GNV T4 ATIVa

3did NMOQ LT 01 J0WD Xt IN0OU
01 34075 TWIONY] o 3IATT LINBISNOD +

J3AIT T04INOD NOISO¥3 TVIIdAd

J0 NOI1O3IS-SSOND TVIIdAL

aQvoy WiLINIS

a3
&

o)

I
1
1
1
1
1
I
T
3 s
‘L$
H
HIUO NALTMTS HOWILX3

/l\m o

HOUO E3LINEIS
YOwIXT

} nviia

4305 0S
NSIN0D 2

usww

FINN 3daH WA 05

U
€1 itGHX3 WONS GIINIYIITE NOUD3S

UVL3a ¥3SIY SVI TVIldAL
¥ NOILO3S

T wm _uﬂﬁﬁ %m__m,_

TIIONYI NOLLIOS

701
o
dYD QISNG 3dOH L1-805 M0 .S _'J
un.ﬂ_
=4 M
NOUV2CAN3d dOI 3A06Y N
Lo (S0 WOMININ ¥ 01 ONZUX3 2|8
Of 3NOIS Q3HSNES F18¥idIIV o
40 VNVHD QIHSVM VIO 21 1 Bl
£
23
Zi3
NI QOIS i 512
NI M01 9 ABIAT i g
5504 a2/ (6) TH 3 m
| (1103 a30vea 0 | &
3dW Li-w3S MO .9 2T ION, DIONVE) Savtd 2
Smaise &5 20 37 | &

) o

3
57w G0s H]
N / N
N 5l
. NG
HE
EIE]
TUANOYE WOS GITVED m
smssos g Sy gt §
5 o0 gt um T3 :
" 1% b ,
e N L2t TRIXIVE
il simonsa .t —| wm o eoan
3dic 01 4T WIS HIOVIH 5O Of
r— y——
> QRO 02 e
o

o100 s

e
Fowrts




] ) ) O i ] i) e -4

XY O WuV0Y TR MUIALED 9O o -

L™ O MRV S 2irSIPD Q &=
NOLLYHOJHOD TUIANYT ¥ 1S3I 50U & o2t —_——
TUIANYY 3NVIN38WIL B s Csoson s [ \
NOUYOMddY LMN3d ONUUVH3HO Q¥VANVLS .

W3LSAS NOILOVYLXI SVO i s

BT uZANAN L3IMX3 onwry s

LOVO-CSL(SEZ) 83 1000-CSAISTE) Had  WH—vec) =ad veni-valive) e HOUTO0T ¥ LIOW Wk IOTAS

oL 1 ooy SIS HouvI0) ¥ ureww T pasaLon

Rt ) WV . s 110 ¥ a2emr swence

$520-98{STL) F04 O0R0—EL(STZ) “ud N353
1902 ) ‘vbry o

ay oy £oc01
T WOMA0D P Smeudid 3
(9500 vorioery vonmeau3 1 WD ) 0/1c/) PP evommey

61 =1 awn

LDEQ-EDMS Document 36287415, Page 120 of 132




LDEQ-EDMS Document 36287415, Page 121 of 132

[Towa ,Jyﬂ 3

=

NCULY2OAU00 TUHANYT ¥1 531

TIZANYT 3NV RGN
NOLLYOMddY LIN¥3d ONILY¥3dO GHYONYLS
NYTe 3LIS Tvu3A0

—~— ) ——

STVET — 3 LLSETD S

ZOUEL — M L5500 §

REVIRE — M L1588 N

ORI - 3 .00068 S

ZEREL — M LSTE00 S

OFVEL — A £1,2000 N

VRV — M L2589 N

PELET ~ RL1ZROON




LDEQ-EDMS Document 36287415, Page 122 of 132

[

B
H0INOD IMLSHT N i
NOLLY&0dH0D "THATNYT v IS31 HOUVATIS uaisixd
TT4ONYT 3N THIZNLL LSS » i 2oz .
MOLYD0T 7 3NN TIH SIOLINON. @ 010 b
NOLLYONddY LIN¥3d ONILYH3dO Q¥VANVLS nouroo? # uzem g O
I VIMY — NV 3LIS TVILINI (sonas 7 //./,,,
T 43GANN LIBIHXA —sn :) s s0 0 vy 1N,
e W
H B080L = AN
% aN=STT N -
/e, o ey N JAN——
§620-962(S22) *04 DORO-B6Z(S22) “ud o# T

3001 oD s3ivRnsoas
Ry e

3 Soronam el 3

(350010 woriouar) vouoao>c3 | W3 ) 40/\C/1 Povep oy

v u
s o

i | AAN v ™
X ssi man s ! o A R
,, e (I W s
i \ N | e
o \ e s Wwasa g il.ﬁwx(\\ ~
LROT SNOUITS YOI 335 5t < .4 T8

01 w0 snouass E
T

sz-An soepn U1/

co-an S g & 3 ong o
B 1 & a-a,

Et&,ﬁ,ﬁ

| # E T

FOBFEL — M LLGZ2.00 N

sur v
aasmmos3a o ot —

Gonronons ity \
i Ty
SR B

0555 T S v

o0y b —

sas 5 s 395
s 2o 08
L 215 oo
arsw B0,
sus aunouy S Sy ¢
3TaSM 38 04 3034 3 030D NV £
200 St ) > 31800 —

iy =

AN
RO
4@

*—@—_




s et

4014 20 NOUD3HO - -—

anounas omisis

NouwAzY omuSiE

NOILYHOJHOD TT4AONYT ¥ 1S3 !
T

TIHONYT 3NV INZENIL / S e s s of zae
NOLLYOMddY LiNd3d SNILVAI4O ONVONVLS e A n ™ v » st 7 sivon © sormwn
I YRV = NVId NOLLVAYOX3 T L) y //A\IJ oo s oo e
T ¥I8NN LIBIHX3 ot s owss I\ TN i s 520 s v "\ o —d o

LDEQ-EDMS Document 36287415, Page 123 of 132

1070515

\ “oro sivomsoon Loy iy isas wous s

o Liaro sMOUGS WOk TS — — el

y70 =

307

FEGFEL — 3.L522.00N

Juma3s 10 Sumt

:
.

J40826 - 3 30 I

M 3T 183404 /183 SO SLWT

EGRTy
10_sumy oy [~

3 s NS
7 i 311

w——@~—




LDEQ-EDMS Document 36287415, Page 124 of 132

[ sl s

NOILYHOJH0D TIAANYT %1 1S3)
TIHANYT INYIMIGNIL
NOILYDITddV LINY3d ONILVYIHO QYVANYLS
| ¥3dv —  §3N 40 oL
B HIFNON LIBIHXI

s520-g52(s72) ¢

v 001
o0 015008000 puo siswbul Dubs 43
(Buowy vononary o33 | g3 ) {0/ 1E/L PoIDP suomialy

il

2
e
/

w0 aaismeza s |

3 RS/ 40 St

——

/s
et 10 5w it SO WO TS

\avoy avsmeor

anN3931

S 02

/E% s sowrs

-
@

T s . ©
) _—

N

T ———

SN
HOUSA/IUOTINI

31 308

3
H
A

v NI

®)

W1 AL433081/ UNS32 S0 1

JS10826 - 3 300
v g s gy »\\\ y
oy BT g
Vi

&




LDEQ-EDMS Document 36287415, Page 125 of 132

NCILYHOXOD TU4ANYT ¥ 131
TTHANYT) INVI3ENL
NOILYOMNddVY LINY3d ONLLYY3JO QNVONVLS
| ¥3dv — SENOLNOD T¥NI4
OF ¥3aWNN LIEIHX3

Lovo-gsL(szz) pes
60

3001 r0u5m05 mrov s d
(s6ueiy wonionary conaroay | 8D ) L0/16/1 PSP ey

o1 Lo sipuass WAL 5

WE xE,m

2 usimasa 0 Sim \

Hess

vezio=
Ehi

sa5-an soc—or
o [Cl
010 -4,
TN daes wee O

Z'ON QNOd Zo:izuﬁ_cmm

005 -
o moud By -

S _ [—

=

S0 H03 51 UG S = |
SINTY_I0HINGD WOIS05T Troighs B R

/:\nu.. Ligs2, &\34./ a\uﬁJ ) s

TRONTATS AL

701,
nouiod

e I N ) &) o

FOBFEL — T ,LG22.00 N

I KON .440825 - 3 3na <10 sumnr 401 9 tawy 335

e S
Ty
vaw mize 0 simn %@sk 5
armasnl 58 S oS %
S esing adh o St

~_®_—

HSYS INTINS
Asivr NI




[ om[z nes

NOILYE0dH0D TIIZaNVT ¥1 1S3t
TTHANYT INYIH3ENIL
NOILYOMddY LINY3d ONILY¥IdO QUVANVLS
I 738V — NVId v3dY 3SVNIvHa
TT ¥38NNN LIBIHX3

1090-s54(

snounan snuss

w3 onuseca

WOUYIOT ¥ BINW ST a1
NOLYIOT P SITHON TI3W ONOLNON © por-an
WoUV0D ¥ s Ieod wde
aN3977

7 iz =
hila
S0
< s

Z'ON GNCd NOILYLNIWIAES
@ 4 H

®

3T 3004

HSd 317

v TN

*-@—_

VRY NOMISINAY F010S

211 50 ans

ATV

i
ova
20154/ 3U0TINT

vy
FONIN

M sousn/sionams

Zhd

W NI 0 ST/ ALS30N

LDEQ-EDMS Document 36287415, Page 126 of 132

FEOPEL — 3 .LG,22.00 N




LDEQ-EDMS Document 36287415, Page 127 of 132

—oma[ @ nas

GiD

T 438NN LIEIHX3 T3 s 45 woioBI

v@‘_

10v0-Tec(ezz

sszo~s6z(sz2)

[SXERER]

NOILYHOdY0D THAONYT v 1S3] b
TAONYT INYTHIENIL A
MOATIAISS Glo ats s 0 s

.567

T

3

HSYE TN
HSEa A




LDEQ-EDMS Document 36287415, Page 128 of 132

WA | LG HJS |

EE

L=, 1 308
LAWIXT SIHL v=Y NOWDTS WONI 0IONTHIAIY NOUOFS SHL

g-8 NOILo3S

NOILYONddV LIN¥3d ONILYYIdO Q¥VANVLS
STVLIA VZEY 1YSOdSIG VOIdAL

NOILYHOSH0D TU4ANVT VT ISZ
THAANYT INYTSIGNIL

37 410
auoNNCoR £ —__

w3y onns

W08 4310 43 3004 W 03

47 OO

TT ¥3GWNN LIGIHX3

W 340
AT NOUIITIOD U

1070-£54(572) 04 1800 -€5L(57
om0 vy sbroy
opknsnpol

£t 3
BIXT SIL Y-V NOLDIS KO

SRS IE ,
s
< TXLSISIIILKS
err TR BRI SRS
_— /M“MOWNOWS‘F ﬁ\/\,o 0»000

NOIID3T110 .9
¥04 TIVIIA 3did GIIVH0793d TVoldAl

ANINIDBOINITY {mo anns w)

LDITI0) 13403

£=,1

B3 SiL WO .mmwﬁw& WISt LEHKT S O3 GINRILIZS NOUDIS SHE
(NIVG AINWIHO) HONI¥L NOI1DITI00 FIVHOVIT TVOldAL W3LSAS NOILD3TI00 NO/LIIS TVOIdAL

8 Tvi3g v Nvi3a

3did NOWDITION

3d0H Q3LYHOAMId VIO ‘ml/

£=,1 TW0S
£1 LIGIHX3 WOUS GIONFHIITY MIA N7TS

dANS TYOIdAL
M3IIA NVId

PN

RN =

H (o) %1

3did NOILOITIOD 0]
wngxﬁhéo&mnsgxm!\ ,

FIED

SIONYTIS

3did NOILOITI00

3dOH 031vH0443d VIO ..wlM

FYaES

ANONVITD Fdie 9

D

£=.0 3N
6 1iGHX3 WOMS OIONF¥FI3H NOUOIS SiHL

SIHONIYL FIVHOIFT SSO0¥IV NOILOIS TVIIdAL

e NI AVIO GUOVINOO €

/

C

~30v080S ~

%€ %%
R RRLIRNE
KOO

LSRRGS

WV\W\’\W‘W“W‘@"”PW

v

zc;.
050s0ses
ogededs
SRR
ole!

! NI %2

N

TR A
SRR
oo oot
LG G000.0.0:0

NOILO3S

TN

N

L i sean w09 /
3T NOuOTTI0 w1 L2t —

<

SR RILTSTS
I
RRREELLE &

— LEHXT S v WA T3S




LDEQ-EDMS Document 36287415, Page 129 of 132

BN 4 71 i =

TWTE amousar s
T oo axsray
TR aa e aasiay
W assniand azsnay

| HID:

|
|

NOILYYOdECO TZaNYT ¥ 1S3
THAANYT 3NV T3
NOILYOIddV LINY3d ONILYY3JO QNVANVLS
STVLIC YIIV TVSOdSIa TVOIdAL
FT 438WNN LIBIHXI

1090-$54(522) 03 1800 g 9592-v98(195) 704 ¥BZL-5

B 1weng v

520+ 67(377) 502 0080~

u “s.0pn
[9Bvous uononss3 wonemsoe3 | 8

=0 3w
UBIHXT SIHL NOMS CIONT¥TATY L3O

HON3¥1 JOHONY 13INO39 TVIIdAL
v Tiviia

HIN AVTD
AIUOVINOITY £
~—

FZl_—— 340 W 09

JEYCERE

(£=,0 308
£ OGNV 9 SUGIHXT WOMI O3ONFHIATY NOIOIS

i o= 3OS
LigiX Siki WOdS 0FINIYIAIY NOUDTS

3d07S 30IS 9NOTY
3did INONVITO_3LVHOVIT TVOIdid
Y-V NOILO3S

I
o -

2

43N QU0 €

& = . FWOS
0! ® 6 SUANXI WOMS 0INIELsTs 1035

3dOTS 30IS IV
W3ISAS Y3NIT_NOILD3S TvOIdAL
I NOILO3S

HIAYT
a3SN IGAVA INLOIL0HS .

a3 3805 M V

w7 HOUOTTIG)
e

—gv0y I
V34V VS0dSIa | YUY

LEWG SHL
:.Ea.dm\ | 5 ,/

IIATT S HOWIN

G o= .0 WS
01 % 6 SUGKXT WoNS GIONIHTITY NOUDIS

Idid_INONYIT0 JIVHOVIT
IV ¥3NIT 30IS NOILO3S TVIIdAL
8 NOILO3s

dWNS NOIIDFTIOD IV 3d07S 30IS 40 NOIIJIS TVoidAl
¥ NOIL1D3S

v )
RN ~

= s

T - \

i /]
(w0 anns w) s ioinza-l |

[ R

!

1=
]
1

I
RS
RIS

‘»M’“’“"

|
(s w0? Jwaaioz mamsssoszy
T A B e s

o%
SRR
Y

w2102 22 oo |
sy siom 3 0 TR

SNOUDIS NO (NFSTad 1N ATNO 0 e s 19

Hou

%

S 352

oS o o ——

RIS
i St tesssetetotetetetel

LI

110 NOISHING TIAONYY AaVsOun 3]
0 Wi .37 ﬁ

N

<o \

.
///M/ =7
e

40 a3 1v vn SR oS
304 8200 908 43009 IR0 .21
= )
P =
e =
¥ _— p—
T HOUI3934 OWsodanS 5
= oy O T 105 <o
; <nouass w0 tnasad 108 410
| HOLVASOIN S0 WHORS S0V T3 310N




LDEQ-EDMS Document 36287415, Page 130 of 132

[Ea z%_i ﬁi e 008 | semeis

EIRN]

T owosaw i
I I —E ]

TWIT e
Twwa o eEnow

HX3 SIHL W04 O3

51
Jdid NMOQ 137 HONOYHL NOILI3S T¥Oldid
V=¥ NOILO3S

D,ka& NOIDIS SUN
d3IA00 aNVY 114 ATIVa
40 NOILOIS—SS04D TVIIdAL

NOILY0dH0D TU4GNYT ¥ Sl
TIIANYT ANV I8N
NOILVOIddY LINY¥3d ONILYY3IdO QYVANYL
SHIVL=d ¥3dY TvSOdSIQ TVOIdAL

ST ¥3@ANN LigiHX3

— V0 AVID ¥ \\

IHI0A ANVT HLs
5 ATIOuVT SN SSINNOIL
N @
o H : 705 01 L9

43100 ATwA

=701

S ol 00 137 51—

z,
t
¢

P
705 ¥3102 21—

10v0-£5¢(gze) 0l 1B00-£5.(522)

9692-792(195) %24 ¥62L 495 (19s

6080L ¥ ‘sbnoy L8584
sy 19845 oIS 1503 107 — 09v %08 Od 7
P21 oU 'dnos i 4q % 5T Fa oo
z/v/e i £- YINIT FGH T O

WU0S #3009

IGHXI SIHE | W30 335
=~ 3371 TO¥INOD NOISOY3

FIATT LY IHUONUIS 301
3401S-AMOa 130!

Lol QNAONY SNiavY 5
dvi=diy aNv O i

SUw

3did NMOQ 137 MIIA NVId TVOIdAL

BIZIES

gy

SON38 Sr—p 'SS04I~1 _

— DYNLONELS IONVHINT o

160 i

343100 aNY
10 137 .61

HOLIO FLIAIS HOWS.

|s
| 12
| S
HE
N
2R
gls
=+
5|8
57/ |2
Ot 1IBIHX3 WOY4 G3ION3E¥3I4FH WOHDTS kS
3did NMOQ 137 NOID3S TvoidAl o s v o (es gy o |
/43T NOLL 250 25— . 8
V NOIID3S g
%
FMS 30wvad
~—— 0N JUNOINIE
e (au) €

4 |T <
HOLIG ¥TiITS U

3did NMOQ 137 01 3089 %i 3on00wd
01 34075 TIHONYT N FIATT LONUISHOD +

JIATT T0YINOO NOISOYI TVOIdAL
4 Tvi3a

o 205
N \\\\\\
g

S

\\\\ E

2\ /
43A00_T0S
- vi3on 9

SUN
60 LiGIHXT WOMS T3INHTITY

035

TVLIA §3SIY SY9 TVOldAL
v NOILO3S

== ==
=T

S]]

~TIIGNYT WOLLIOA

isun anos .
/ ISV GII0S ——,

N

1uese
5531 S SO 22 0 /T

(530vr) G

Yo =
3
3
T0i0v8 05 030780 3
: N Terssod 13M 40 TLDOWE 710 §
a1 479 oSt i 10vinG ]
- e N 2t DiovE g
o 705 T30ve0 T3
i
avoy s3I N 3 OF y3NT T3S
ST ST i
R e P p—
\\ e f
T 3001 T 08 — /
/ ——
05 201 .9 —

NOUDINNOD
Fonvil




LDEQ-EDMS Document 36287415, Page 131 of 132

e e ) %~ w08 Teeriw A

(D

NOILYHOdH¥0D MIAANYT ¥ 1S3
TI4ANYTY 3INY 1H38N1L
NOILYOMNddY LIN¥3d ONILYY3IHO QUVANVLS
W3LSAS NCILOVMLXT SvO
BT 438ANN LIgIHX3

$520-862(572) %04 0080-962(527) "t

20 Soporisioy
(sBuowy voniouary vonoaosed | 195 ) £

v@-—

14|

W O NOLYOT I 10

[EEREM]

e

‘\‘\W\Aﬂwtfﬂx

~— u3ava

[

653

e

.

1

+ 5




LDEQ-EDMS Document 36287415, Page 132 of 132

) . GEOTECHNICAL INVESTIGATION

IESI TIMBERLANE LANDFILL SiGMA ENGINEERS & CONSTRUCTORS, INC.



